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FIRST PART. 

ORIGINAL ARTICLES 


The Present State of the Livestock Industry In Algeria 

by G. Trouette 

VtirrtnAry Surzfon, Professor of Ecommuc Zooiosy at the School of Africuliure. 


On account of its topography, its configuration and its limits, the sea 
at the north and the desert at the south, Algeria short's various cli matic 
conditions and distinct zones that have Umite<i the distribution of its ani- 
mal population. 

In the Sahels zone, a region of hills extending along the mediterranean 
shore, all the domestic animals are found together. 

The region of low plains (Mitidja, Macta, B^e) formerly supported 
immerous cattle which have been driven by vine-growing towards more 
elevated land (Mina, Eghriz, Ain-Bessem, Setif. Constantine. Guelma). 
These plains, from 1900 to 3250 metres in altitude, include the best centres for 
breeding horses and mules, and during the summer, pro\nde food for the 
great port of the migratorj’ flocks of sheep, driven by the droi^ht and heat 
nf the season from the real high plateaux. 

The latter fomt steppes, with an irregular and scanty water supply 
and whose clayey-sandy soil supports a dwarf and shrubby \'egetatiou 
suitable only for the food of sheep and camels. 

The woods in the mountains overlooking both low and high-lying 
[)lains. provide shelter for the major part of the flocks of goats, 

Ch'er an area of 50 million bewares are spread about 15 million head of 
livestock. At present rates they represent about 500 million francs. 

The importance of these figures is considerably diminished on noting 
that over an equal area in France in 1913 were spread 46 million animals 
Worth over 5000 million francs, aud that each sq. km. of the capital supported 
U.083 kg. of domestic animal matter while the .\lgerian soil only supported 
J 544 kg. 
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K Fiance and Algeria may be compared as to thdr surfaces, they can 
neither be compared as to other a gric^tnral subjects, nor as to their me- 
thods of breeding. 

' Great differences also exist between the forage resources of the nKtro- 
pAs and Algeria ; in the former abundant and varied, in the latter almost 
uniform. 

The natives keep the greater part of the livestock and possess lo times 
mote dom^c animals than the Europ^ns. 


An^nals in 1913. 



1 to Eoroficaas 

belonging 

to 

Total! 

Horse . . . 



154 »70 

216045 

Mules. ■ . . 


1 57 502 

137 

*94 733 

Donkeys . . 



262 S7S 

271 303 

Cattle . . . 



937 483 

* *«7 393 

Sheep . . . 


j 772 oM 

8 038 725 

8810739 

Goats. . . . 


1 89599 i 

3 738 202 

3847 80X 

Pigs .... 


i III 995 1 

* 5 * 

113 010 

Camels . . . 


340 i 

184578 

184818 



Totals ... I«7I95I i 

i *3473293 

*4 745*44 


This fact alone suffices to explain that breeding in Algeria is not so 
developed as the same industry in Australia and South America, even if 
not considering the advaftaps of environment, which are more suitable 
to stock rearing in the iatt^^mintries tl»n in Northern Africa. 

In fact, numerical development is closely related tahygiene and feed- 
ing. Thus, if one finds the ^gerian colonist well provided with suitable 
housing and sufficient reserv^ food to enable him to tide his flnimak over 
the bad season, it is by no means so with the native. The latter, faithful 
to the maxim that “ Allah who created me, protects me ”, provides nei- 
th^ shelter nor reserve food for his livestock. The rain and the tempera* 
tare contro the condition of his flocks and herds. If the winter is severe 
^ there is a lack of water, the animals die in grtM numbers throt^h cold 
hunger. If, on the other hand, rain is plentiful and the winter mild 
for sevwal years, pasturag^ is not wantii^ and the herds increase ; Imt only 
one year of dearth is required for the herds to decrease, while several years 
of abundance are necessary to make good the loss. 

The livestock belongmg to Europeans increases regularly, while tbat 
of the natives remains mom or less stationary. 
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■ — ■ ' 

AnbMk 

lM 4 oft||nS 


to EwppCBM ' 

to NoUmes 

In 1890 1 

Id 1900 * 

:n 19JO 

594590 ; 

* 7*5 7*3 

X 041 990 

X 3 834 

r* 497 877 

13 7j6 302 


The improvement of the native breeds H hindered by the majority of 
Mussulmen because of their fatalistic indifference which can not be over- 
borne, even as r^ards the horse, an animal for which the Koran imposes 
iffection as a religious duty. Yet, in some few regions under the influence 
the administrators and the contagious effect of example, the natives have 
made some progress in animal husbandry. 

In addition, the improvement of the dom^tic animals beloi^ng to 
Lhe European colonists has long been retarded by forgetting the influence 
environment and feeding, disregard of the laws of heredity, unthinldng 
belief m prejudices, occasionally too by the severe effects of contagious di- 
ieases, not understood and lacking specific treatment. 

Such as Uiey are, the domestic animals and their products occasion 
transactions which, in 1913, by reaching a total of 88 million francs, have 
gained the second place in the export trade of Algeria. Out of that sum, 
72 millions represent the share of France, 7 million those of foreign countries, 
while 10 nuDions result from exports to Morocco and Tunis. 

The imports of livestock are smaller ; the value, in 1913, amounting 
to 18 million francs. 

On simply examining these commercial statistics, one would be tempted 
to conclude that the condition of the livestock industiy^ in Algeria is in a good 
condition. But if it is remembered that the imports are principally milk- 
ing and working animals, and fresh and prepared food, it is seen that Algeria 
lacks good working animals, deep milkers, and at certain periods at least, 
food for consumption. 

The inference is correct, and leads to the examination of each spedes 
of Algerian domestic animal, of their defects and qualities, and to an ac- 
count of the usual methods or those to be used in order to minimise the 
former and increase the latter. 

Horses. — The Algerian horse is usually described as the Barbary’ horse. 
Riders blame it as having a rather hea\o^ head, flabby cruppers, thin thighs, 
flat sides, bunched-up 1 ^, an ugly and short step. They forget its strong 
hack and withers, its deep chest, its fine clean legs, and also its courage, 
rigour, simple habits and endurance, which make it the finest cavalry hoffse 
in the world. -* Growers and carting contracb>ni justly say that the Barbary 
horse is not a quiet worke^ and lacks the strength and weight needed for 
continuous effort. Its improx'eraent is thus required, bnt in different ways, 
by all those using it. 
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Export of livestock and their products in 1913 . 



1 

i N<x of Heaa. 

1 

Value in (r, 


QaiutUt p) 


HoI 3 CS, 

3 433 

I 341 000 

Fresh meat. . 

68 

XX 000 

Mules . . 

1755' 

I 053 000 

Salted * . . 

X 185 

167000 

Donkeys 

3 535 

159 000 

Pork, etc. . . 

161 

53000 

CatUe . . 

44 7 H ' 

10 039 000 > 

Fat? 

2 607 

266000 

Sheep . . 

. . : 1 190 348 

40 746 000 ; 

1 Raw Skins . . 

5 * 93 ^ I 

X0777 000 

Goats . . 

■ 2 147 

43000 : 

WooU .... 

97 893 

13 195 000 

Pigs . . 

S* 4 ^ ■ 

937 000 

Viurious ... 

31 348 

458000 



t>3 318000 



34 927 000 


Total Value . . . SS 345 000 fr. 

Breeders wishing to improve its shape and size have, after some trials, 
settled upon the Breton stallions, whose temper, simple habits, endurance, 
compact form, combine jierfectly with the qualities of the native race. 

The chief regions occupied in this industry are Philippeville, S 4 tif, 
Batna, Mitidja, Tlemcen, Triaret. The results of experimeqjs have giv-en 
encouraging results. 

Mules. — This industry uses about 20000 mares in Algeria. They 
are mated with either native jacks or those occasionally imported from 
Poitou, more often from the PjTenees, Catalonia or Savoy. The districts 
of Setif, Constantine, Tlemcen and Oran produce the most mules. This 
industry gives quicker and surer returns than those obtained in horse-breed- 
ing. Besides, the demand and prices offered for mules are continually 
• increasing. Thus the natives are devoting themselves more and more to this 
industry. Many see danger here for horse-breeding, as they do for rearing 
draught horses. Yet There is room in Algeria for all three industries: war 
horse, draught horse and mule. They do not exclude one another, but on 
the contrary’' , do not sup])lement each other, as they do not inter«t the same 
factors. As .tUgeria possesses native mares of various tj-pes, it is more 
rational to utilise them according to their aptitudes. 

Donkeys. — These are ver\^ important to the natives for means of 
transport. Before 1916 they were never in much demand on the market. 
The French War Minister bought 5w>o in that year as pack-animals. But 
this temporary market will have little effect on their improvement. Besides 
they are splendidly adapted to the life of privation and work that thev 
live under the Arabs. A few choice specimens, i metre 30 cm. in height, 
have received .si>ecial care as being stud jacks. 

Cattle. — In spite of the morphological differences between the cattle 
of the East (Guelma) and those of the West (Oran), most writers derive 
Algerian cattle from a single branch. The result ofundirected breeding. 

(i) I Q’li’Ual = 2.0 llK. 




THE PRBSSNT STATE OP THE LIVESTOCK INDUSTRY IN ALGERIA 5 


dgorous and active^ quiet and hardy, they lack early maturity, weight and 
inilkiiig capadty. The alternating seasons of loi^ dearth and short 
|)eriods of abundance retard their development, so that they only become 
(nature at 7 years, but do not change th^ faculty of assiinilation, so that 
j months iA. good pasturage suihces to change them from almost emacia- 
tion to a good condition of fatness. The best specimens then weigh from 
360 to 400 kg., while the average weight varies between 250 and 300 kg. 
The size of these animals is thus insufficient for draught purposes, in spite 
of their untiring energy. 

Cows. — The native cows are very poor milkers and moreover will not 
stand to be milked in the absence of their <alf . This has led to the intro- 
duction of French dair>’ animals, in order to increase the milking powers of 
the Arab cows (Guelma), or better, as time allows, to replace them by cros- 
ses with the imported breeds (Setif-Souk-Ahras). 

The latter procedure tends simultaneously to increase the tjrpe. It 
has been tried with various breeds, and experiments showed that the Dur- 
ham is unsuited to Algeria ; that the CharoUais breed gives good working 
and butchers' animals (Ain-Smara, Meskiana) ; that the Tarentais breed 
is perfectly suited to live in the Souk-Ahras regions ; that the Schwytz 
at Setif has remained true to tyj)e, while retaining its milking qualities'; 
that the Norman and Montbeliard t>’pes cannot leave the breeder's stable. 

But these isolated experiments as yet have had no great influence 
on the general condition of the cattle as a whole. It w ill only be entirely 
improved when sufficient reserve food will have been grown on each farm, 
whether European or native, to provide abundance of healthy food for the 
animals in any season. Again, crossing can not be usefully undertaken 
until science has found remedies against Piropiasmosis, a disease someti- 
mes destroying, in a few weeks, the results of several years. 

Sheep. — Without considering the breeder’s varieties, Algerian flocks 
can be divided into a fixed group, a group of limited migration, and a group 
of extensive migration- Their number, like those of cattle, depend on 
the effects of good and bad seasons or years. Dearth and a severe season 
causes a decrease of up to 5G per cent of the numbers of the extensive mi- 
j’ration flocks, while the others rarely lose more than 10 per cent, of their 
numbers. 

A considerable mortality has notable effects upon the Axport trade in 
slice]). The export usually amounts to one tenth of the total number, a 
part to which must be added the average accession of 150 000 head from 
Morocco. This trade provide the greatest ])art of the income (about 40 
luillion fr.) of the native herdsmen. Thus, ^eep provide the most impor- 
tant question of Algerian livestock breeding, both from economic and so^ 
ciai }>oints of view. For its resolution, it must be attempted : i) to ensure 
the existence of the flock during dry >*earb and severe winters ; 2) to improve 
the yield and quantity of meat and also, as a ride line, of the wool ; 3) to 
increase the total number. 

The first point easily be solved for the fixed group, but less so f(» 



6 


G. TROtmtTB 


the limited migrants, and this sdution is qnite iiaposdhle for the 
extensive migrants, as reserve food presupposes cultivation and aettlii^ in 
one jdace. « 

Improvement could be realised by continual and well directed selec- 
tion of the nomad and semi-nomad flocks, wlujse essential ability for travel 
and primitive mode life must be preserved. 

Crossing with suitably chosen early maturity breeds would give good 
results in the fixed flocks. 

If the total number can be increasd with the fixed groups, it can not 
as yet attain, in the migratory flocks, the dense population obtained in New 
South Wales, Australia, the ^pe, and in Ia Plata. The r^ons supporting 
the southern flocks seem to have attained their maximum capacity, for the 
constitution of native property has considerably reduced the common lands, 
and the absence of water renders extensive pasture regions unavailable. As 
it is not possible to create water supply everywhere, it is evident that export- 
ation is a regulating operation for the migratory flock as it maintains the total 
number at the best point suitable with regard to the food actually available. 

This exportation, which began about 1848, takes place from May 15 to 
the end of September. It commences from Oran which, on account of its 
latitude, has earlier vegetation. It continues by Algiers, and then by Constan- 
tine placed further north and at a higher elevation. The gross weight of the 
sheep exported is, at the time of leaving, about 41.5 kg., on the average, those 
from Algiers being the heaviest and those from Constantine the lightest. 

To satisfy trade requirements, the natives who used to keep their sheep 
till 4 years old, now sell them at 3 years old at the latest. Of animals 
over that age, only the surplus ewes in the flock are kept. The replacing 
of exported or butchered animals or thoss dead from disease is thus ensured 
by this permanent excess. 

Sheep rearing is particularly carried out for meat production, A cold 
• store, which will be working in 1918, will give a further impetus to the aims 
of meat production. 

Camels ; Goats. — Goats and camels share, tc^ether with sheep, th< 
difficult conditions of existence in the south and on the high plateaux 
They r^ive no care and are only differentiated from those in the wild stat< 
by their sociability and tractability. During their life, they are not th< 
objects of any internal trade. Goat skins provide good recipients for th< 
natives and are also in good demand for export, reaching 12 000 quintals pe] 
annum worth 3 500 000 francs. 

These animals are most valuable to the natives on account of the milk, 
meat and wool they produce, while the camel is indispensable for transporl 
in the south. Beacuse of these facts, their bleeding should be encouraged 
It would, in addition, profit by all the improvements in feeding brought 
about for the breeding of sheep, the vicissitudes of whose life they share. 

Pigs. - Pig breedi^ is carried out solely by the Europeans, as the Ko- 
ran forbids it to the natives. However, this trade twids to becmne impor- 
tant, particularly at Oran. From Oran are exported half-fat which 
are completely fattened in the ne^bourhood of Marseilles. The export 
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nvuohet vftnei between ro ukI 2 G tboosand. It could be very greatiy in- 
crea^ for A 3 g^ is will suited to the three stages in pig-bieeding : pro- 
ductkm of Bueidng pigs and their sale after weaning ; pasturage on common 
land tilt 5®^ to 60 hg« in weight ; fattening up to the average weight for 
export or Idiled for local pork butdiering trade, when 90 to 100 kg. The 
market is quite safe as France and Algeria are large importers of pork pio^ 
diicts. 

From this rapid summary of the present state of breeding in Algeria, 
it may be assumed that its improvement necessitates the consideration of 
urgent and complex questions. 

Urgent, bemuse without considering ^le special needs of Algeria, it 
is evident that the present crisis will greatly reduce the total live-stock of 
Europe. Algeria, who has already aided Fiance is such a way as can only 
be adequately judged after the war^ should at once get ready to give the 
help that wiU then be certainly asked for. 

Complex, because these questions at the same tinte concern economics, 
agriculture, zooteebny, administration, etc. 

To resolve these problems suitably and fruitfully, the Governor Gene- 
ral, M. Lutaud, who is specially concerned with the development of 
a^culture in .^eria. founded in 1914 under the direction of M, Brunei.. 
Dire^r of Agriculture. Commerce and Colonisation, a special Commission 
uniting all the principal breeders and experts. Present conditions have 
prevented the* commission from meeting. But already a general plan has 
been worked out including research and experimental work, in carrying 
out which the various Agricultural Departments and the lavestodc breed- 
ing Department (soon to be founded) will collaborate with the interested 
parties of proprietors or groups of proprietors. 



SECOND PART. 

AB'STRACTS 

agricultural intelligence 


GENERAIv INFORMATION, 

. - International Yearbook of Agrleultural LegisUtion. - 

The Interaa&naUnstitute of Agriculture has published the fifth vol- 
ume of the Yearbook of AgricuUural Legislation, which contiuns the laws 
relating to agriculture published in the different countnes of the world. 
The Yearbook is divided into ; Legislation regarding statistics - Commer- 
cial legislation - Financial and Customs legislation - - Uws TOncermng 
animal products - Laws regarding agricultural organi^tion - Laws mn- 
.ceming diseases and aniinal pests of plants - Legislation for ^perabon, 

insurance and credit - Laws concerning Real-estate — Illation regar- 

Hing relations between capital and labour in agriculture — Legislation con* 
ceming rural hygiene and rural police. 

Some brief indications of the most important laws pubhshed m the 
technical parts of the Yearbook may be given. 

Chapter I of Part IV relates to laws for crops during the war and gives 
the whole text of the decrees of the German Empire of March 31, 1915 and 
September 9. 1915 with the object of providing for sowing down crops 
during the war, - The Austrian Empire published, on March 3, 1915, a 
decree to provide for the reclaiming of uncultivated land during the war. 
and on May 6, 1915, another decree pro\'idiug for the utilisation of all 
the ground which is suitable for use as pasture. -- France, by a de^ of 
September 7, 1915, proposed to develop agricultural production during the 
war, by supporting the use of s^cultural machinery by means of gr^ts 
to aid purchase. — Greece, by a law dated October 28,1915, has decided 
the rules to be followed for agricultural progress, in spite of the speda! 
conditions owing to present circumstances. — Italy, by a decree of June 3. 
1915, has taken steps'to assure the quick and steady execution of work 
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related to tlie crops, and by anotl^ decr^ of Jnne 6. 191$. has authorised 
tjhe Minister of Agrlcdture to buy agticultural motors and machinery and 
to give premiums to those associations which, by means of the implements 
they possess, undertake the methodical execu^n of agricultural work 
of general utility. 

Chapter 11 of Part IV contains the measures taken to provide 
for the normal development of crops in general.- It contains a law of the 
Argentine Republic of June B. 191$, which obliges the Executive Commit- 
tee of the Com Exchange to buy seed for distribution to agriculturists 
unable to do so, and two laws of l^nitoba (Canada) of March 10. 1915, with 
the object of providing seed for such agriculturists as are unable to ob- 
tain it directly. — In the chapter on forest, the Yearbook puUisbes the 
laws of the Grand^rDuchy of Baden, China, New Hampshire (U. S. A.). 
Regency of Tunis, Greece and Uruguay, which deal with the administra- 
tion of the forests, reafforestation, forests poUce, etc. The Chinese law of 
November 3, 1914, which organises forest administration throughout 
China and gives measures for reforestation, is of special interest. 

Part V of the Yearbook, devoted to animal production and products, 
shows the legislative acti\’ities of the various countries to assist animal 
production and products. This actiWty is shown under : Measures for 
developing and improving Breeding. — Diseases of Animals. — 
Hunting and P'isheries. — Beekeeping and silkworm raising. — The En- 
glish law of July 29, 1915, which has for object the maintenance of a cer- 
tain number of livestock for the duration of the war, and for 12 months 
after the cessation of hostilities, deserves special attention. To attain 
this object, the law. which applies to Ireland, Scotland, Wales as well 
as England, authorises the Departments of Agriculture to prohibit or limit 
the slaughter of livestock, to prohibit or limit the sale of the meat of 
animals under a certain age, to give powers to local authorities to 
assure the administration of the law, etc. The Spanish law of De- 
cember 1914, and the regulation of June 4, 1915, regarding preventive 
measures and the control of diseases of animals are also important. 
The taw and the regulation are di\ 4 ded into two categories : the first regu- 
lates the internal organisation of the Department for the contrd of diseases 
of animals and states the guiding prindptes to be followed for control ; the 
second includes measures regulating the import and export of anima ls. 

The measures taken in the various countries for r^ilating agricultu- 
ral organisation and education are grouped together in Part VT of the Year- 
book. The first class indudes an ample set of l^islative measures. It 
includes measures taken in order : to create state oiganisations for the 
k^nidance of agricultural production, or to modify existing institutions for 
that purpe^e ; to found purely advisory bodies ; to found public organs d 
local character in order to direct the activity of agriculturists according 
to modem technical principals from a practical point of view. A group 
of Brazilian decrees h also noted, of whidi, one of January 13, 1915. 
dehnes the functions of the Secretary erf State for Agriculture, another of 
January 27, 1915, creates the Department of Animal Husbandry and regu* 



l6 DBVEWPMKNT OP AGfetCXJ^TtM IN PIPFERKST COXJNtRIBS 


Utes its activities, while a third of April 6; IQIS^ r^:uktes the ftinctioos 
of the Department of practical agriculture and a fourth, of Jan. 271 
controls the working of the federated zootechnkal Stations. 

Part VII contains the regulations issued in 1915 for the control of 
plant diseases, weeds, and animals injurious to plantations, to control 
pests that have already appeared and to help agricultniiste having suffer* 
red from the pests. Many of these regulations are in relation to the control 
and destruction of locusts ; the most important laws are those of : Columl^n 
Republic, November 15, 1915. -• Costa Rica, June 3, 1915. — Philippine 
Islands, February 5, 1915 — Madagascar, October 5. 19 ^ 5 * ^ Guatamela 
June 5, 1915. Among other decrees given in this part of the Yearbook may 
be mentioned the French decr« of February 5, 1916, extending the duties 
of the Department of Phytopathological Inspection, created by decree of 
May I. 1911, modified under date of January 16, 1913, and which devotes 
this Department, at first limited to horticulture, to agricultural produc- 
tion in general. — A law of British Columbia (Canada), of March 6 , 1915, 
contains regulations for the control of weeds, and a decree of Uruguay 
of Januar>’ 16, 1915, regulates the carriage of plants in order to prevent 
the spread of plant diseases. 

2 ' Agriculture in Guatcmab (0 — Manuel (Director Ocnenil dc .Agricoltura, 
JdSneria, Indiistria y Comertio), in Cmtro Ammc*, Or cunt* Uf Puhticidati At Is Oficina 
InUrnacionat Centro- Americana, Vol. VIII, Xo, 3, pp 32^-340, figures. Guattaiala, July- 
September 1916- 

The territory of Guatemala, covering loq 960 sq. km. has a very varied 
topographical outline: between altitudes from sea-level to 4600 m.. it 
has : large areas sloping gradually from 800 m. to the sea on the sides to- 
wards the Pacific and Atlantic — high plateaux frmn 800 to 1500 m. — 
mountains between 1500 and 460 m. — and three varieties of climate cor- 
responding to these three zones : torrid — temperate ~ relatively cold. 
^ In consequence of the v^ety of soil and dimate, it possesses a ver>' rich 
fauna and flora andds suitable for the cultivation of the most varied crops. 
It has rich mineral resources, but agriculture constitutes its main source 
of prosperity. 

Cereals. — Maize is the chief cweal cultivated in the 3 climatic 
zones of the countr>^ : it may be said that it is to be found on ever)’ farm, 
but it is chiefly grown by the Indians. The production, in normal years, 
(2 761 000 metric quintals), suffices for local consumption and forms the prin- 
cipal basal food of the country’. If better methods of cultivation were adopted 
the production could be doubled. 

Although the country has vast areas well suited for the growth of 
wheat and which might produce quantities in excess of that required for 


(1} See also n)iop. 7 ; B. jyn.N’o. 7 m; 1913, -No. 631. 

The scientific names corresponding to the kxal names in the above paper have been added 
by the Editor with the helpotthe work by Dr HlGVCL CoutsiiU): Diedonario dc losdivusos 
nombres vitlgares de ntuebas plantaa osuales o notables del antiguo y nnevu omndo. hbdrid, 
Gabriel .Alhambra, 1871. i£A,) 



PEVBU»FKBKT OP AGRICULTURE IN DIFFERENT COUNTRIES iX 

con^imp^otL yet Guatemala is partly dependent on external sour^ 
3r wheat and wheat flour ; nevertheless t^ growth of wheat is spreading 
ad will probably suffice, in a few years'time, for the needs the country. 

Rice is grown in several districts mid is of excellent quality, being supe- 
ior to the imported rice ; again the production is insufficient iot home re- 
lurements and could be much increased. 

The same applies to Barley and Oats. 

Three varieties of Sorghum are grown, which are mostly used as fo- 
age, but, in some localities, the seeds are mixed with those of maize at 
[le rate of 25 to 50 % in order to make a sort cake. Two varieties “ mai- 
iilo bianco " and " maicillo rojo **, are suitable for growing in dry sdls, 
Ithough they grow better in cool soils. 

I^EOUMiNous Plants grown for Seed. — Beans, which with maize 
onstitute the principal foods, are cultivated all over the countr>', usually 
n small areas. Many varieties are grown, the most common and best of 
hich is the black variety. According to data collected by the '* Jefaturas 
oliticas departementales " the crop in average years is 85 000 quintals; 
brs figure is below the reality, as it does not include the amount consumed 
n the farms themselves. Only small quantities of beans ate imported and 
len of varieties not acclimatised in the country^ ; on the other hand, smafl 
mounts are exported from time to time to neighbouring republics. 

' Ordinary b^ns are especially cultivated in the cold zone ; the average 
^uly production is about 19 000 quintals. Peas, lentils and chick peas 
le grown and consumed on a limited scale. 

1 Forage Plants. — For breeding and fattening 1 ivestock are mostly 
ted: natural hay — maize (either green, as grain, or after removal of the 
lain) — " zacaton ” {Epicampes mucroura) — " para *' {Panicam moiU) 
irghurn — lucerne — trefoil : Sev’eral foreign leguminosae ; particularly 
. a, have just been introduced and are beii^ tested. * 

Tubers and Roots. — The growth of the ix)tato ife not as widely 
read as is desirable because of the diseases to which it is liable, thus 
ge amounts of potatoes have to be imported. 

Several excellent varieties of sweet potato {Ipomoe^i Baiaias) are grown. 
i> crop is almost entirely grown by the Indians, asing primitive me* 
yls. 

The " Manihot or " Yuca ” [Manihot utiiissima) is, after the potato, 
r most common starchy plant. 

The *' f^Tame ” (Cofocosta a$t^iquorum) is somewhat grown, particular- 
ly in tlte department of Izabel, and is gradually sprea^ng. 

The Yuquilla " {Manihot carthaginensis) does well in the temperate 
le. but is cultivated on a small scale. 

The '* Malauga " sagittifolium) has been recently intro- 

t'cd and does well in the warm zone. 

Textile Plants. — Several are grown, especially cotton — " maguey,, 
amcricana) — Fowrrroya gigantea — “ escobillo kapok {EHo- 
idrum anfractmstm) — and various species of 

, The native varieties of cotton have a brown or white fibre, but short 
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and little in demand. All the exotic varieties fnmi '* Sea Island 
to Egyptian, fiom the Peruvian tree form to the Caravonica are accli 
matis^ in Guatemala, without degeneration, even with benefit, as mos 
ol them have become long-lived varieties. The cotton aop has not beei 
grown to its fuU extent because of i) the diseases attadriiig cotton in low- 
lying and damp soils, where it would grow best ; a) the scarcity of manua 
labour at cropping time, which coincides with that (rf coffee ; 5) the higi 
rents of land. 

Several species of Agave give fairly thin fibres, which are made into rop 
or similar articles ; this indust;^ exports a certain amount. Up to the prc 
sent wild plants only have been used, but their cultivation has been coni 
menced. “ Escobillo ” gives abundant fibre, easy to obtain, and grows k 
rapidly on low-lying ground that it becomes a weed in coffee and sugaj 
cane plantations. 

" Kapok is very' common, but not much gathered. 

The growth of textile plants could be considerably developed in th? 
Republic. 

Plants yielding oils — The wild oil-bearing plants of Guatemala art 
very numerous but few are regularly cultivated and then only on a small 
scale. Among’ these latter are: the coconut tree — sesame — Arachis 
hypogaea — “ chan ** dijo) producing the best dryk^g ^oil known - 

“ aguacate" {Persea grcUissima) whose oil rivals that of the olive — 

— castor-oil plant. Among the wild oil bearing plants, the.most important 
are : “ corozo ” {AUalea Colume) (i) used for the production of a cooking 
fat — “ J ocote Maianon " whose kernels give a very delicate edible oil, whilt 
the pericarp of the fruits furnishes a strongly caustic resin — " pin 6 n" 
iropha. C ureas) — " arbol del sebo ” [Myristica sebtfera) — " arrayan ” [Myri- 
stica cerifera) — “chiheayote" {Cucurbita fid folia) and another Cucurbit ^ 
sp. called " pepitoria '' are cultivated a little for their seed, used as a condi-l 
ment ; an edible (fil can be extracted from these seeds. 

Plants yielding dyes. — These are not cultivated only a few of the 
wild plants are used, especially: " palodel Brasil ” {Caesalpinia hrasiliensis 

— Logwwdor " paJo de tinte” {Haematoxylon campechianum) — " yeiui 

de uevo ” {Lucuma Rivicoa) - " tifiehamaca ” “ jiquilite 

Plants yielding Tannins. — There are many wild plants yielding 
Unnin in the country, including; “ quebracho ” {AspidospermaQuebracko) - 
“ endno Colorado " ipuercus ttneioria) - '* mangle " [RhizopHora Mangle) - 
" Nacascolote” — " palode Nance " pepita de Aguacate 

The plants most usually employed are : ” endno Colorado " ani 
" nacascolote None of these plants have been utilised under regular culti- 
vafHon. 

Plants yielding Rubber. — 1500 quintals of rubber were export 
from Guatemala in 1914- The greater, part of the rubber crop is obtainel 
from wild trees in the forests covering the Atlantic and Pacific Coasts : 


{El) 


(i) See B. December 1916, N* 2S0, 
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i^e two cwtal regions fairly extensive rubber plantations have been esta- 
blished, but have not as yet commew^ producing. 

Staxcb yibIiDing Piants. After coffee, sugar cane is the most 
mportant crop grown in Guatemala. In many plantations two crops 
ire grown ^multaneously. On addii^ to the latter those plantations scde- 
y gfowii^ sugar-cane, we get 1906 plantations covering 295 cabaUerias or 
13222 hectares producing 92500 quintals of refined sugar or 136000 quintals 
crude sugar; more than 46000 quintals of the latter were exported in 1914. 
The principal sugar manufacturies of the coimtry possess the most up-to- 
iate machinery. 

SxnnnjiNT, Aroulatic and MEDiaNAi, i*t,A>rrs. — Coffee constitutes 
he most imp<»taut crop produced in the country and also the principal 
jxport. The following varieties or species are cultivated : 

Coffea arabica {forms 85 % of total plants). C. Maro^ogipe — 

' Bourbon " coffee (i) — “ San Ram6n coffee. C. robusta has 
recently been put under cultivation. In 1913, there were 2 076 
Dlanters occupying 2000 cabaUerias or 90000 hectares; there were 
iy 880 700 coffee plants producing 424 867 quintals. The preparation of 
ihe crop is carried out according to the best and latest principles ; excellent 
:offee being produced, obtainii^ much higher prices than Brazilian coffee 
The crop Is ^Jfiawling but slowly, — owing to the lack of manual labour. The 
rent of land lOT growing coffee (mostly private property) varies between 
520 and 640 fr. per hectare. 

The Guatemala cocoa-plant ls said to be the best in the world, but 
its growth has decreased as the planters find coffee-growing more profitable. 

The Flora is very rich in medicinal plants, which are used for popular 
medical treatment ; the official phanuacopceia only includes a small number. 

Market-garden and ornamental Plants. — AH the year round all 
kinds of market-garden produce come to market, ipcluding produce from 
both tropical and cold zones. Market-gardening is only carried out on a 
small scale, often only for home use. Flower growing, carried out 
in the garden round nearly eveiy* house, has progressed greatly of late, and 
economically is very profitable ; yet it is only carried out on small areas. 

Frutt Trees. — All the fruit trees of the warm, temperate or cold 
zones grow in Guatemala. Apple, pear, che^r>^ plum, quince, w'aluut, etc., 
all produce good fruit at altitudes betvreeu 800 and 4000 metres. Native 
trees are : dtrus (orange, citron, sweet lime, etc) .. — Persea graiissima — 
Carica Papaya — pineapple — custard apple {Anona sp.) — “ guana- 
bana (Anona morUam and A. muricaia) — ** zapote ” {Sapota Achras) — 

" mamey '* {Mucuma nwjwfwosa) — " manzaniUo " [Hypomane Mand- 
n^Ua) — '* a<^rola *' {Craiaegus Axarolus ~~ ii^erto " — Jocote ma- 
rano — caCctUS. etc. The most widely grown trees are the 3 ^)ecies of 
banana : ** banano ** {Musa sapUfUum), " f^ataxK> (for cooking} 
Musa paradisiaca and guineo In 1915, mwe than 5 million bun- 
ches of these 3 spedes were consumed in the country, 3 217 000 being 

U)SeeNo 36 oftlibBniWiii.' {Ed.) 
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exported in addition. The growth of the bread ftnit trees {Arfocarfms s|^ 
has been started along the northern coast and in the department of Ixaba 
Several large undertakings are solely devoted to spedaHsed fnat-growing 
the most important is the “ United Fniit Company". 

Fokests. — From the forests of Peten abont 4 nuUion " caoba " plant 
{Swietmia maha^oni) were exported through Belice ^d Mexico ; near] 
200 000 plants were exported from the ports of Livingstone and Puert 
Bario and nearly 50000 from Puerto San Jose. From the department q 
P eten nearly 276 000 kg. of " chicle " are exported every year. 

Breeding of livestock. - Cattle are still imported, but in less num 
ber than formerly, and as breeding has rapidly progressed' owing to mill 
and beef production, Guatemala will soon become an exporting country: 
The natural pastures are suited both to rearing and fattening stock. 

Many proprietors have, with the help given by the Government, iiiv 
ported breeding animals belonging to the best milk or meat produdi^ « 
working strains. Crosang with native breeds has given gW practics 
results. 

Good types of horses and mules exist, but few breeders devot( 
themselves to such spedalised work. 

Sheep breeding has lost ground because of the competition of wodlci 
cloth mixed with other fibres and sold more cheaply than the home article 
Nevertheless some breeders have imported best type animals with a dev 
to the development of sheep breeding. 

Pigs, few in number, are mostly kept by' the Indians. The production 
being suffident for the needs of the propulation, there is no import atioti 
Lately some well-bred animals have been imported and in consequenc 
this industry will probably assume considerable importance. 

3 - Ihe First Agriedtonl Demonstration Trains in Russia. — 'Leuai!ni> B. (B£!«ziNe v 

in Ce.lboioe Xosaunheo » {A-iricHlturf and Fiwe^lry), VuL CC1.K 

Year LXXVI, June ami August, pp. Krjo ; 506-321. I’etrf^atl, ipie : 

In Russia, the first agricultural demonstration train was establish^ 
on the Vladikavkaz railway, which belongs to a pri\ate company. Tht 
idea of a such a movable agricultural museum and lecture room was suggested 
to the Railway Company in igo8 by the Don-Kouban-Tersk Agricultural 
Sodety (i). The Company, which had previously trie<i to encourage the de 
velopment of some branch of agriculture among the numerous railway men, 
wrote in 1912 in a report of the general Direction that 40 per cent of the !(>- 
tal goods carried by the railway system was formed by agricultural products 
prindpally cereals and that it was to the interest of the railway corapanv 
to cooperate in the agrictdtural development of the region ; it indicateti 
as a means to be used, the creation of testing grounds in the railway sta 
tions, which should act, according to the needs of the locality as active cen- 
tres of agricultural' propaganda. Ten of these experimental fields were to 
be founded, and in addition, a silo was to be built at Beslau station in the 


(I) As Teg^ds these special carriages for tiavelliog iostmetion, see D. 191 5, N. 676. {Ed: 
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regioxL This j>roposd was received favourably by the general Di> 
rection. and not long after, the AgncuHuial Department nominated agri- 
culture experts to organise the work of the first three experimental fields, 
which were to be established the same year. 

In addition, the Railway Company exchanged ideas with the local 
Agricultural Societies and the Agricultural Department with good results, so 
that on September 26, 19x3. the first agricultural train, made up of ri car- 
riages, could commence its itinerary on the Vladikavkaz Railway ; it 
visited 48 stations in 48 days and about 60 000 people come to see it. 

On accoimt of the satisfactory result of this first trial, another train was 
organised in the spring of 1914 with the chief aim of selling the seeds of 
forage and kitchen-garden ^ants, insecticides, books on agriculture, etc. 

The train was also utilised during the autumn. It then comprised 14 
carriages : I for teaching material r^arding field cultivation — i for eco- 
nomic zoology — I for frmt trees — i for beekeeping — i for poultry-keep- 
ing — 3 as platforms for agricultural machinery and implements — i for 
the sale of books on agriculture — i (second class) for the agricultural staff 
— X {first class) for dining room — i (fourth class) for the assistants — 
I as platform for exhibiting diagrams, etc., and for lectures — i cold 
storage car. The train was in commission for 66 days (Sept. 16 — Nov- 
ember 21.) ; it stopped at 58 stations, and was visited by 41 586 persons, 
including : 12 601 agriculturists — iS 506 women — 20 464 scholars of 
^xath sexes accompanied by their teachers. 

In the spring of 1916, the train was organised for the sale of seed, in- 
secticides etc., selling a total value of 536 000 francs. The sale of seed 
<ave such encouraging results that the Railway Company has decided to 
rent the necessar>" ground to produce the seeds of kitchen-garden plants, 
R'hile the Agricultural Department will pro\nde the, seed. In consequence 
"if such results, the Department has awarded a ‘grant of 16 000 francs 
For the purchase of teaching-material, and the Railway Company has am»- 
menced building a lecture car 20 metres long, with a dneraatograph, pro- 
jection lantern, and to contain 200 persons. At present, the work of the 
train is carried on under a director who has 3 asastants and one agent for 
the sale of seed, etc., and who gets in touch with the local s^cultural or- 
canisations to settle the propaganda work to be carried out in each district. 
The Author, who is now the director of the train, concludes his report thus: 

1) Agricultural trains may become a powerful means for agricultural 
propaganda work, and contribute to the de\^elopement of all kinds of farms, 
particularly small farms. 

2) 'Hie actidty of this i^{ricultural train ought to correspond to the 
eal real needs of local agrkulture and should as far as possible be always 
)ased on the results of local agricultural experiment stations and local farms 
showing the most progress. 

3) The work of the train should be mrimately connected with that 
)f the local agricultural sodeties and with Uiat of the States. 

[ 4) Oiv^ ^at the state of agricoltfire has a great inflqexice on the 

^oods-traffic, and consequently on ^ Railway returns, the Railway Co% 
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pany should r^ularly {srovide the expense for the aglkniltBial trains a1 
a means favouring a greater use of the railways crossing the agiicuitutai 
r^ns of Russia. 

5) Given that each railway traverses several re^ns and provinces, 
each having its own agricultural society, it is necessary, when establishing 
an ^[licultural train, to establish also an agricultural organisation capably 
of carrying out the work in all the regions traveled by the railway, and 
in cooperation with the local societies. 

6) Given the national importance of the ^ricultural trains, it is to 
bedesir^that.iftheyaretobeinstitutedon afl the railways, a special kn 
should be passed concerning them and treating them as an institutiott. 

In 1914, following the example of the Vladikavkaz Railway, theMoskow^ 
Kanzan Railway has instituted a spedal agricultural train, and the South 
East Railway organised in 1916 its first agricultural train for the sale d 
seed, etc. 

4 ' The Volunteer Cooperaton ol Um U. S, Dsputment of Agrieultnre for the Advaoi 
eement of Farming. — i'- s. Dirp.of A'^ric. w^ekiy Sevs later, voi, ni, n*. 46. 

inglDii D. C., Jtme, 21 igj 6 . 

Nearly 770000 persons, largely successful farmers,” are now aiding 
the U. S. Department of Agriculture by fumishii^ information, demons 
trating the local usefulness of new methods, testing out theories, experi- 
menting and reporting on conditions in their districts. This army of 
lunteers receives no pay from the Government. It is estimated that a? 
least one farm out of every twenty is working in some way with the Dq>artJ 
ment of Agriculture. With such a large number of farmers wDing to worii 
with the department and the colleges of agricidture, and to test out their 
commendations a significant change has taken plan from the day when tl« 
average farmer was d^dedly sceptical about scientific agriculture. TIk 
wide use made by the ^department of agriculture of this large number d 
practical farmers, the great majoritj^ of which are men who farm for 3 
Hviug, indicates dearly how erroneous was the once prevalent idea that thi 
department consisted mainly of agricultural sdentists and coUege-trainc<: 
men, who were far more at home in their offices than on actual farms. 

In a general way the cooperators may be divided into three classes 
those who furnish the department with spedfic information acquired it 
the course of thdr regular occupation, tliose who demonstrate in actui 
practice the agricultural methods recommended by the dep^ment, and 
tho^ who volunteer to perform with new crops and new methods the ex 
peiiments which furnish science with the necessary data for practical re 
commendations. Prominent in the first class are the 158 600 crop Correa 
pendents who make possible the Government estimates of crop productica 
and values. Trained experts in the Bureau of Crop Estimates take iht 
reports of these men and by careful comparison and averting arrive at 
a knowkdge of actual conditions throughout the country which could iwl 
be obtained m any other way. 

Wj^WMrt such a system the knowledge pc^s^sed by any one indiri 
^ would necessarily be limited, to local condhioiB, and it is no longd 
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local b# and voxld-wide conditioiis that r^^ilate business. This 

fact is boca^ually overlooked by persons who are surprised to find that a 
short crop in their own section may be accompanied by low prices and are 
in consequence inclined to question the accuracy of the Government esti' 
mates. 

A .correQKmding service i^ rendered to the Weather Bureau by itscorps 
of observers. In addition to the reports, from sea captains there 
are 4560 ot^iervers who report temperature add rainfall regularly, 
2770 who display or disseminate foreca^ and warnings and 1300 who re- 
port wedcly during the crop-growing sea^ upon the effect of weather 
conditions. 

In its researches and investigations the department is also in great 
measure dependent upon reports from cooperators, 1500 railroad station 
agents, for example, have b^n instructed by railroad officials to furnish 
the office of Markets and Rural Organisation with postcard reports of ship- 
ments of perishable crops which are in the marto news service of 
office. Tariffs and other data are also supplied by the railroads ; the cotton 
exchanges and individual firms send qu^tions, samples and other infor- 
mation ; 400 cold-storage plants report monthly on their holdings of ap- 
ples ; 500 millers, grain dealers, chambers of commerce, etc. furnish the 
Bureau of Plant Industry with data in connection with the work of grain 
standardization, and 1200 creameries and cheese factories report to the 
Bureau of Animal Industry. 

These, of course, are only a few instances out of many. They serve 
to show, however, the ways in which the departmeht keeps in touch with 
practical business conditions and is assisted by the same men whom it is 
working to assist. 

In the second class of cooperators are the thousands of farmers who, 
under the supervision of county agents and spttialists from the dejwt-; 
ments and the agricultural colleges, are working out on their own farms 
the methods recommended by scientific agriculture ; the boys and girls 
of the pig, poultry, com, and cannii^ clubs who are demonstrating the ne- 
glected possibilities of profit in these fields ; the women who have adopted 
for their own benefit and as a means of instructing their neighbours in im- 
proved house keeping ; the many thousands of members of farm bureaus, 
county associations and community clubs ; nearly 10 000 leaders in dub 
work for cotnmuni^ welfare, and the State (^d^ who aid in extensioa 
work, in the distribution of animal serums and vaccine and in other ways. 

This demonstration work is of the utnmst importance in the spread 
of sound ^ricultuie. 

It is almost inqiossible to name tl^ many forms in which it is being 
carried on, but one instance of its effect in Alabama is iUrnmnattog. A 
lew years ago crimson clover was mi unknown crop in that State. The 
department dedded after conddetable study that it ^ one of the 
most suitable leguminosae for the section and detetmined to introduce it. 
Ten fanners ea^ in xo oounties agreed to plant i acre as an experiment. 
Two years later there were 250000 acres in crimson dover in Alabama. 
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Another important demonstration in prc^resB at the present time is 
concerned with cnltuial methods for sugar beets. In thtt looo fanners 
are takii^ part. Another thousand in the arid areas of the Great Plains 
are planting trees to make shelter belts as recommended by the depart- 
ment. In the cotton belt 8o farmers are demonstrating the advantages 
of superior varieties and improved cultural methods, and 50 in South Caro- 
lina and Alabama are showing how to breed wilt-resistant arfton and ate 
producing for sale seed of varieties developed by the department. 

The third way in which farmers arc actively cooperating with the de- 
partment is in the conduct of e^riments. These are as varied as the de- 
monstrations. 

More than ii 000 are growing the plants which the department intro- 
duces from fore^ countries. Sixty farmers are now furnishing the land 
and labour for experiments in com improvement and 30 are aiding the to- 
bacco work of the department in the same way. 

Seed corn furnished by the department is being tested by 600 farmers 
who. to a certain extent, are also demonstrating the varieties they test. 

There is no doubt that practical farmers and business men who devote 
their time to the department undertakings believe them vital to their own 
affairs. 


CROPS AND CULTIVATION. 


5 - Weather Foreeasting and Honntatn Stations. - s. v.. in ifu Vntvtrsux 

of Sn'oda A:;ricu{ttirai Experiment Rtn/ , IhtlktiH No. S3, jip. 3-30. Canton City. 

Ne\-ada 1915. 

The writer discussed the advantages to be obtained, in regard to wea- 
ther forecasting, from the coraparatice statistics furnished by stations 
rituated at the foot and summits of mountains. Observations have been 
made at Mt. Rose (3292 ra.) and at Fallon, situated (>7 km. to the Hast 
of Mt. Rose in the Carson Luik Valley, at an altitude of 120S m. The most 
important results are appended. They are also confirmed by those from 
other mountain stations. 

i) On Mt. Rose, during the period 19U-1014. 32 cases of abnormal 
and rapid fall of temperature were obsen'ed ; these were acompanied at 
the Fallon Station by ; a) in 15 cases, an absolute fall simultmieous wth 
the above ; 6) in 7 cases, a slight rise of temperature ; c) in 10 cases, a corre- 
sponding fall in temperature, occurring not simultaneously but in the course 
of the following 48 hours. 

The most conclusive results were obtained at Mt. Royal (244 m). Ca- 
nada, where the rtiermometer was used m conjunction with that of the sta- 
tion in the plain, viz : the observatory of the University of Montreal. 

a) When the temperature at \ht upper station remains invarialdy 
higher than that at the lower station, the weather tends to remain stable, 
or to become warm ; 
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6) on the other hand, the ot^rretice of lower temperatures oti the 
niountain tops is to be regarded as an indication of the early arrival of a 
cold wave in the plain (cf. case c, Mt Rose). 

2 ) When the falls in temperature -at foot and summit are simul- 
taneotis a cyclone or an anticyclone may be expected over the region 
concerned. 

3) The movements of the atmosphere in general are strongly 
induenced by the features of the mountain relief between the highest and most 
isolated peaks. The data collected on the mountain top by no means 
correspond with those obtained at the same average level over the plain by 
means of kites and observation balloons. • 

4) The comparison of data obtained at the foot and summit of moun- 
tains has clearly demonstrated the value of this t\'pe of research in est- 
ablishing the effect of topography on the behaviour of the weather. The 
local study of optical atmospheric phenomena and a knowledge of local 
toiKJgraphical relationships as a function of the distribution of meteor- 
ological factors are of considerable value as a means of increasing the utility 
of daily weather bulletins and maps. 

6 - The PrateaM M a CroUnUe Aeid in a Soli In the United States. ~ waltesis e. h. 

ami Wise I/>T 7 T» K.,tn /ftKfwa/o/ .'Ijficij/Ziifw/ Rncarch, Vol. \T, :5, pp, 104 3- 104 j 

I Plate. Washingttm l>, C., September i8!h iyi6. 

From a sample of hne sandy loam taken from a sterile spot in a field near 
Marshall, Texas, United States, Dr E. C. Shorey isolated in 1915, an 
unsatti rated organic add. In a subsequent examination of the same soil by 
the writers, this compound was again isolated, and its identity with x- 
crotonic add established. The infertile spots above mentioned aiedevmd 
of all vegetation and their area is gTadtially increasing. The subsoil is a 
stiff clay of 'a red colour. The soil is deficient in lime, or other basic ma- 
terial. and is very j)OorIy drained. It has also been found to have a high, 
redudng power and a rather low oxidising jx>weT ; it therefore seems to 
present optimum conditions for the formation and accumulation of organic 
acids. 94 mg. of a crotonic acid were obtained from 50 pounds of soil. 
Hitherto the occurrence in nature of crotonic add has not bwn firmly esta- 
blished, and its formation in soils is ver>' difficult to explain. It may per- 
haps be formed during the destruction of cellulose from p-hydrox>'-adds 
of the aliphatic series, or by the h3'drol>’sis of allyl cyanide, which is found 
ill the essential oils from certain plants, such as mustard. 

7 tike Inflneike* of the Lime : Hagnesia Ratio in the Soil on the YMi in Seed of 

Sagar beets. -- Sre ko. 3 S of thi# Huiutin. 

8 ^ The Washtnf Out of Mltiatee from Arable SoH at the Rothamsied Agrkmltunl Sta- 

tion (Bagbukd), Dniiof ^ Winter 1915-1916. — RmsEU. E. l and .VErLCVAcn A., 

in Tkt Journ^ofilu Boatdof A^ruuilMn, \'<A, 3 ^X 111 , N'o. i. pp. 22-17, 2 diagrams. 

Eomlott. April 

The winter I9r5-19T6 was much wetter than usual at Rothamsted, 
espedally during December and Fehruar>\ This is shoum by the follow- 
ing figures obtained there. 
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TabW I - Rainfoll mi PercMion during the winter 1915-1916 
compared with the averages for the 62 years 1853 - 1914 - 


Month 

jlainlaU la ladieft 

Percohtioo ta !tKbc»(t) 

1915-16 

[ Averace 

1 1853-19*4 

19x3-16 

Avefife 

September 

2.49 

1 

0.83 

0.86 

1 

October 

2.60 

i 3-»7 

x ’45 

1B3 


2.38 

1 2.60 . 

1 *93 

2.10 

December 

5-56 

1 ^.53 

1 5-32 

3.0a 

January 

2.24 

1 2.33 

j 1.83 

1.79 

February 

; 3-97 

1 1.82 

ii 3-39 

;| 

1 *'39 

Total for 6 memtbs . . ■ 

! 19.24 

j 14-79 

1 M-76 

j 9-97 


(i) P«rc<rfation through 20 inch gauge. 


It is well known that, in washing through the soU, water carries with 
it a considerable amount of soluble material and produces 2 effects . l) the 
deflocculation of the clay : 2) the removal of the nitrates. 

At Rothanisted, the loss of nitrates was least on heavy land and greater 
on good land and on light land. It attained the maximum on land that 
had been well manured the prenous year and either fallowed, or bastard 
fallowed, these being the conditions under which the maximum amount of 
nitrate production goes on in the soil. The writers illustrate, by means 
of a diagram, the changes that occurred in the amount of nitrate on the 
Broadbalk dunged plots, one of which was fallowed, and the other cropped. 

‘ On the fallow plot, it was obser\^ed that from April to ^ptemW 1915. 
nitrate was steadily acarmulating in the top 18 in. excepting only in early 
May and early August, when percolatitm was high. By the middle of Sep- 
tember, the top 18 in. of soil contained 170 lb. of nitrogen ^ acre in the 
form of nitrate, this being equivalent to nearly TO cwt. of nitrate of soda. 
Then the accumulation ceased and the losses began Throughout September 
and October they were not very great, but in November and December they 
were disastrous, so that by February the nitric nitrogen in the soil had been 
reduced to 50 lb., equivalent to only 320 lb. of nitrate of soda. The result 
of the winter rainfall, therefore, was a loss to this plot of 120 lb. of nitrogen, 
equal to 7 cwt of nitrate of soda per acre. The cropped plot was never able 
to accumulate nitrate to anything like the extent of the fallow plot, partly 
because the microorganisms made less, and partly because the crop took 
up much of what was there. No more than 90 lbs of nitric nitrogen per acre 
was ever shown in the analysis, but the fact that this amount was mainlined 
in spite of the October and November percolation indicates that mote had 
been produced, but was washed away. Even as it was a loss <rf 40 lb. of 
nitrogen is recorded, equivalent to more than 250 lb. of mtiate of soda. 
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liie tosses from various plots are given in Table II. 

Tabus II. ~ Nitrogen as nitrate ; lb, per acre in top layer of soil of i8 inches. 


RipcrtMtent 


Pdmiarjr 

IvOMfrom 

note 


*9*9 

OettoFebr. 

BfoatlbtUk, (Uinged, fallow 

*75 

5« 

*r5 

dunged cn^iped (wheats . . . . 

9<* 

47 

43 

Great Harpetidcn Field, cropped (wheat) , . 

70 

40 

SO 

Broadfaalk, uomasured, fallow 

68 

40 

38 

” *’ cropped (wheal) . . 

5* 

46 

5 

IIcKM, unmaaured, (allow *. 

34 

9 

25 

” ttiunanured cropped (wheat) 

32 

1 2 

in 


Harpenden field represents fairly closely the ordinary cas^ of land 
which is fairly but not unusually well done. It grew potatoes in 1914, when 
it had 12 loads of dung and chemical fertilisers, then followed wheat without 
manure. This did not exhaust the stock of quickly-avaUable nitrogen, 
for there was still 70 lb. per acre in the autumn of 1915. During the winter, 
however, 30 lbs. per acre was lost. 

The Hoos field wheat crops have had no manure for over 50 years. 
They are therefore in a low condition and the crop is always small, aver- 
aging only 16 bushels. Yet even its small stock of nitric nitrogen, which 
would have sufl&ced for 22 bush, the next season, was largely dissipated 
by the winter rain. 

Taking the results as a whole, they show that the fields wrhich had not 
been unusually well manured lost some 30 lb. of nitric nitre^n per acre, 
ct|uivalent to 190 lb. of nitrate of soda, as a result of the winter rainfall, 
while the plots that had been heaNrily manured lost considerably more. 

The obvious lesson is, that laud which has been got into a good state 
in autumn should at once be sown, either with the crop it is intended to' 
cany, or with a catch crop, such as mustard alba), which can be 

fed to sheep or else ploughed in. 

In order to remedy m spring the condition of this washed out soil, it 
h necessary : x) to refiocculate the clay ; 2) to make good the lo^ of nitric 
nitrogen. The first is effected by the application of lime, or soot to the soil, 
while the loss of nitrogen can be remedied by a dressing of quick acting nitro- 
genous manure, or of soot. That the latter substance sen*es both purposes 
lias long since been recc^nised by the practical man. 

9 - Cafkoii and UltroteB Changes to Soil Treated with Lime AamoDinm Sulphate 
and Sodhtm intcate. ---r’avxni a. S. ami S:miEii K. S., anboRUary of Sait Chemuftoy 
of Stuit Kxpariment SUliott) in 5 <?*f Yol. I, No. i, PT*. VII p{itte«« 

2 fi|t. New Bniarwick K. J. 191S. 

The importance of organic matter in the soil is universally recognised, 
but the rapidity with which this decomposes and is lost is hardly ap- 
preciated. Swanson has recenUy pointed ont that 150 tons of vegetation 
were necessary to produce the oi^anic matter in the surface of some 
typical Kansas amis, and Uxat one ton was the least amount of organic 
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matter which must be returned to these soils, in addition to the stubt^ 
and com stalks. Therefore, studies on the rate of decomposition of the 
oi^anic matter in the soil are of interest. 

This is the subject of the investigations carried on by the writers, who 
have made a series of experiments with soil treated with various organic 
and inorganic fertilisers, and have determined the loss of nitrogen as ammo* 
nia, the evolution of carbon dioxide, and the changes in the ammonia, 
nitrate, nitrogen and carbonate content of the soil. For the present, they 
confine themselves to communicating the results obtained with lime, am- 
monium sulphate and sodium nitrate. 

The Miami silt loam used fbr these experiments contained 1.35 per 
cent, of carbon and 0.1137 per cent, of nitrpgen; its lime requirement, ac- 
cording to the Veitch method, is 600 pounds per acre. The carbon dioxide 
evolved aid the ammonia liberated from the soil, whether treated or not, 
were determined by passing a current of air over soil in pots covered by bell 
jars, and then through standard acid and potassium hydroxide. A consi- 
derable amount of carbon dioxide was given off during the first two days 
that the soil was treated with sodium nitrate ; more was eliminated when 
ammonium sulphate was used, and a still larger amount when the soil 
was treated with carbonate of lime, either alone, or mixed with nitroge- 
nous fertilisers. Afterwards, the evolution greatly decreased, the amount, 
however, ^ing always slightly largest in tlie pots treated with carbonate 
of lime. The origin of the carbon dioxide is not yet clear, for in one case the 
addition of carbonate of lime decreased the amount of carbon dioxide given 
off by the organic matter, while in another case it increased the amount. 
The 1 (^ of ammonia was about 0.3 pounds {>er acre in 1 2 weeks ; H was 
about 10 times as great from soils treated with both lime and ammonium 
sulphate, but it is not at all probable that this rate would be kept up for 
a very long period after the application of the sulphate. 

In a general way, limed soils lose less nitre^en than unlimed soils. 

Further researches are necessary’ before the results obtained can be 
applied to field conditions. 

A bibliography of 22 publications quoted in the text is appended to 
the article. 

10 - Researches on the Equilibrium between the Nitrogen and Carbon In the Soil — 

Felber Paul, in Mitfetiun^en dir landw. Lthrkanziln dir A' A'. Hachschuit fnr {ivdmintUuf 
in Wien. Vol. 3, No, 1, pp. ’3-54 Vieima, 1016. 

Kaserer showed experimentally that for every’ soil there is a certain 
state of equilibrium between the nitrogen and carbon (proportion of humus) 
which is influenced by the chemical composition and reaction of the soil, 
the water and the conditions of temperature. 

In order to prove this theory in relation to cultivated soils, the Author 
undertook a series of experiments with 13 soils, all of different geological 
formation and composition, such as: clay and sandy- clay soils ^ sandy 
poor in humus ; black sandy rich in humus ; soils rich in lime ; poor in Hme. 
The soils mostly came from Szenics (coraitat of Ventra, Hungary), where 
there is great variety of soil. 
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To obtain the samples, ditches were dug (in summer) with vertical 
waUs, about 3 It. deep and 3 It. wide, then a sample of both surface and sub- 
soil was cut out with a spade. Each 10 lb. sample (about) was carefully 
crumbled^ mixed, air-'dried under protection from dust and then analysed. 

The total nitrc^n was' determined by the Kjrldahl-Jodblauk 
[iiethod tilie organic matter by the chromic acid method. 

In arable soil, 10 to 12 units of nitrogen were foimd for every 100 of 
:arbon. , In soils ver>' rich in humus, ro units were found, in soils poor in 
humus, on the contrary. 13 to 15 units of nitrogen per 100 of carbon. These 
proportions varied more in the sub-soil : between 11 and 14. The amounts 
i^f nitrogen and carbon decrease with the d^h, the cm:bon more rapidly. 
Tiie amount of alkaline earths in the soil has an influence in the sense that 
it promotes the accumulation of humus, without influencing the relative 
proi^rtion of nitrogen. The . relations between carbon and nitrogen are 
fairly constant for different soils, and it seems that they may allow of a 
method being elaborated to determine approximately humus content 
of the soil from its nitrogen content. 

The soils were afterwards modified by adding various substances, and 
submitting them to bacterial action. The proportions between nitrogen 
and carbon were compared before and after the modifications, in order 
to find if the relation is re-established after some time, when it has been 
niodified by these additions. To try this, test pots were filled with ii lbs. 
of earth and the following substances added at the rate of 7 parts per 100 
of earth. 


i) I^th -r withcful adiiilion. 

а) Ettth 4- lime, 

il Kartta -t- •tf>ya mcoJ. 

4 ) Kartb -T' jKiya meal 4“ Unic. 

4) ICartb 4 Hye straw meal, 

б) Earth r- Rye straw meal i lim. 

In the earth without additions, the bacterial activity caused a loss 
n organic matter as well as in nitrogen. This imitation of fallow did not 
have a favourable effect on the economy of the soil nitre^en. The addi- 
tion of soya meal also caused a loss of carbon and nitrogen. Part of the ni- 
trogen of the soya seeds nitrifies easily. — The addition of straw caused 
it^s loss of nitrogen than the soya. — With lime added, the decomposition 
the organic matter became more intense, but ammonia did not app^r 
to l)e lost. As for nitrification, denitrification and nitrogen fixation, 
they were in no way influenced by the lime. 

In a snbse<]UetTt experiment, it was attempted to ascertain if on di- 
psting the earth in water at a high temperature, it bdiaves differently 
[ban when in culture pots, and in what way. 60 cc. flasks were used and 
picd with 10 grms. of earth and lo cc. of water, the whole being maintained 
k a temperature of 30® C. for 3 days in an incubator ; into some of the 
psks caldum carbonate was added. At the end of a month the water 
absorbed, clicks appeared in the earth and traces of monld appeared. 
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Analyaa showed that the carbon had ^xms^ed catu^^ 
to aoy^ in amount, while the loss of nitrogen was smafl. The telatioti 
betweeidcarbon and nitrogen was thus displaced to the benefit of the ni- 
trogen It was concluded that the earthbehaves diferently in aninCitba- 
tor than in the open air, as the higher temperature indue® greater Iwcte- 
rial activity. Ko conclusions can be drawn as to the efiect of the on 
the de(X)inpc^tion bf the organic matter. A secoi^ expenment yielded 

similar results. ,1^ 

To ascertain^how the elimination of carbon and nitrogen from a coni^ 
bination rich in ‘those elements is carried out, Erlenmeyer fladcs contain 
ing 10 gnus of each "soil together with 50 cc. of a soiHnfuaon and 0.5 
grms of soya meal (containing 7.35 % N. and 40.4 % C) were placed in an 
incubator ; lime was added to two samples of earth. 

After 40 to 45 days, there was a considerable elimination of carbon 
and nitrogen ; but the relation between the two was much the same at the 
end of the experiment as at the beginning. AU the same, the relation 
differed from that of untreated earth, which latter had changed during the 
experiment in favour of the nitrogen. In one case the Ume prevented t!ie 
elimination ; in the other case it had no appreciable influence. 

To ascertain if, at the optimum temperature of AzotobacUr, nitrogen 
fixation can be produced by adding energy in the form of straw meal, a 
series of soil samples were mixed with this meal and afterwards placed in 
an incubator. After 14 days,* nitrogen was found to be fixed in a clay- 
sandy soil and in a sandy soil at the rate of 6 and 4 mg. respectively per 
100 grms of soil. For each unit of nitrogen fixed, 73 units of carbon were 
consumed in sandy soil and 37 units in clay-sandy soil, numbers correspond 
ing respectively to 174 and 86 units of straw. In another clay-sandy 
soil, the amount of nitrogen fixed even reached 46 rag. per 100 gnns o\ 
wil. It did not result from the reduction of nitrates. 

In order to find how saltpetre behaves in the presence of organic mat 
ter in the soil, 10 grm samples of soil were taken and to them were addvi 
saltpetre alone, and also saltpetre and straw meal. The nitrogen esti- 
mation was made by the Dewadra method. It was found that in the 
sample to which straw meal had been added, the saltpetre Imd completely 
disappeared. In the tests without straw, there had been elimination of 
carbon, bpt the saltpetre had remained int^. 

In another experiment, the straw was replaced by an easily a,^mi 
lable carbon compound i. e. dextrose. The saltpetre also disa])pcafed in 
this case although the bacteria had a sufiicieut source of energy availa- 
ble. 

The results of the experiments mih saltpetre seem at first sight to coti- 
tradict the theory of equilibrium between carlxm and nitrogen. In favi 
in the experiments without additions, the saltp^re remained intact, while 
it was partly denitrified by the addition of straw and dextrose. But <1^ 
denitrification requires a source of energy that was wanting in the soils 
without additions, the saltpetre in these tests remained intact, wl^e iQ 
the case of added straw and dextrose, there were no availaUe carbon com* 
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unds remaimng to permit bacterial nitrogen fixation after the ‘de8tmi> 
•n of the saltpetre. These experiments also confirm the observations 
ide by Kaskrek. 


- Ihs InfloMiM on BtetorUa Aetiftty of Some Comnum Homut^Femiliig Ksterfils 
Marrow and ol Wlie Kitroce]i-€arbo& Ratio. - hxowti p. alusos f. b 

(Soil Cfactnistfy Bacteriok^ I^aboratory, Iowa State CoU^), in Soil Seiencr, Vol. I. 
No. I, pp. t9-75. New Brunswick, N. V., 

The determination of the nitrogen-carbon ratio 'in soils is now coming 
be considered of much importance in fertility studies. Not only does it 
jw the organic matter content of soib more accurately than the more or 
s arbitrary humus determinations, but it also throws some light upon the 
:e at which decomposition processes are occurring in the soil. In the case 
luiniid soils, experience has shoum that if the ratio narrows beyond a 
int of about I : lo, the crop yield is decreased, if on the other hand the 
io is i : 12 . or above, bacterial activities increase, larger amounts of 
ublc plant food are produced and a better crop is obtained. The question 
ft* arises whether, when a soil shows a nitrogen-carbon ration below* i: lo 
[1 is therefore deficient in fresh organic matter, it can be improved by 
> addition of materiab of the widest possible nitrogen -carbon ratio. 

TToui pot experiments with sandy loam treated with lime, it was found 
it ammonification, nitrification, and azotification were considerably in- 
ased by the addition of drj" horse manure, cow manure, oat straw, 
lothy hay. cowpea hay. clover hay and corn stover, in the maximum 
antities used in farming. 

The greatest effects on ammonification (determined by the casdn- 
sh-soil method and the dried blood-fresh soil method) were obtained 
h the manures in most cases, although timothy hay had more effect in 
eral instances. The oat straw* and com stover had less effect than the 
mires, and the legume hays, clover and covrpeas ^owed the least effect 
miunonification of any of the materials used. Increases in ammoni- 
ition due to the application of humus-forming materials were indepen- 
it of the nitrogen-carbon ratio of the materials added, and were probably 
xndent on the chemical composition of the substances. If the materials 
I lieen used fresh, their influence on the armnoiiification of the manure 
uld certainly have been accentuated. t)n the other hand, the t^uminous 
en manures exerted somewhat greater ^ect upon nitrification (detei- 
tied by the ammonia- sulphate-fresb-soil method) than the manures and 
1 also more influence than the non -legumes, but the differences were 
t great enough to permit of definite conclusions. In any case, the nitro- 
i-carbon ratio had apparently no effect on nitrification. 

Azofication, or iion-symbiotic nitrogen fixation,! determined by the 
unite or dextrose fresh-soil method) was favoured by manure to a Urge 
ent : the straws had almost as much effect as the manure, while the 
uminous hays had the least effect of any of the materials used. The 
rogen-carbon ratios of the materials employed wrere of Uttie or no sig- 
icance in indicating their effects on azotification. There were indications 
ivtver, that non-legumes and straws might increase azotification to a 
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laige enoti^ extent to justify their use instead of legumes which add ni^ 
tK%en to the soil, but are mcue expensive. * ^ u a 

The experiments with oats, which were also grown m pots, show^ 
that the substances with the narrower nitrogen-carten ratJM, sui* as the 
legumes, increased the crop yields, while the matenab ol wde rari^ hke 
the straws, decreased them. However in the case of a second crop, the 
l^mes had as great an effect as the legumes, and hence previooa <»^u- 
aons are confirmed that with the use of the former materials, snffiara^io 
must be allowed to elapse for aaotification to occur, li as beneficial effects 
are to be secured as with legumes. j * 

The article concludes with a list of 4 publications quoted in the text. 


12 - The Quantitative m Qualitative Activity <rf Hitrogen-nxing Bacteria in Wttei 
and Plooded Soil — Fbche* Hekman-n, in CtfUrfUblaH fur Baktffiokpf, PwasUfnkftnd, 
und Infekiionskrankheittn, Vol. 46 . No. n-i 6 , PP- 304 - 320 ^ Scpte^r 19 * 6 . 

Parallel to experiments on manuring fish ponds earned out for 4 years 
at the Experimental Station for fish culture at Wielenbach (Bavaria), 
observations were made on the activity of nitrogen-fixing bactena in the 
water and soil of the same ponds. At the same time symbiotic relations 
between nitrogen-fixing bacteria and aquatic plants growing in the ponds 
were studied. 

Up to the present the following results have been arrived at : 

1) In comparison to other nitrogen -fixing organisms, AzotobacUr 
is much less numerous and active in water and soil covered with water. - 
No definite conclusions could be made with regard to its S3rmbio3is with 
aquatic plants ; on this point the experiments have to be repeated. 

2) Distinctions must be drawn in nitrogen fixing bacteria between 
saphrophytes, parasites and symbiotic organisms. 

3) As regards the qualitative and quantitative activity in fixing 
atmospheric nitrogen,, the parasitism or symbiosis between green aquatic 
plants (particularly algae) and rod-shaped nitrogen-fixing o^anisms be- 
longing to the group of bacteria causing pneiunonia, become in the water, 
of great importance. 

4) Heavy applications of saltpetre, surpassing those of the manD- 
rings, but which can appear in the drainage water, did not succeed in pre- 
venting nitrt^en-fixation by the s>Tnbiotic bacteria. 

5) As regards the produce of the ponds, the experiments fi|Sj|wetl 
that a non-nitrogenous manure can, provided nitro^te^xing bacteria 
are present, largely increase the growth of the fish iaiilfttion to that ob- 
tained when the manure was wanting. 

6) The activity of the nitrogen-fixing bacteria also shown by the 
enrichment in nitre^n of the seal of the ponds, giving (according to analv 
ses) about 10 times the amount accept^ as bemg produced per acre per 
year by nitrr^en-^fixers living free in the soil of the fields. 

7) The importance for the improvement of ponds of free-living, 

nitre^en-fixing bacteria, prindpally the radio-bacterm, can 

be compared, from the standpoint of quafitiPre and quantitative acti- 
vity, with that of the nitn^en-fixing nodule bactoia ; under field oondi* 
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[ons this bacterial activity is shown rather by crop yields and, in the pond, 
ather by the enrichment of the soil in nitrogen. 

S) The methods used to determine the nitrogen fi^dng power of held 
jil can also be employed for pond soil provided they ore complemented 
y the determination of the fixing power in water possessed by nitrogen- 
xing bacteria living ip symbiosis with green aquatic plants. 

{ The International Movement ^ FertiHsen and Chemleal Products Useful to Agri* 
culture (Half 'yearly Review) buU£t%n of A^ricuUutal and Comm^rdtU SUUistici 
Ycai 7 , No. 9, pp. 615-688. laternational Institute of Ajipiciilturt% Hurcuu of Statistics, 
Rome, September igi6. 

This review contains a considerable niunber figures of official origin 
r from trustworthy private sources. It deals with the principal fertilisers 
Pkosphatic, potassic, nitrogenous) and chemical products employed in agri- 
ulture. 

All weights are given in metric tons of 1000 kg = 2204.6 lbs. 

The most important information is suimnaiised below. 

I. — World's Produciion. — Because of present conditions, it is impos- 
,ble to obtain figures for the production of naiwal phosphates in 1916. 
he only figures given are those relating to the shipments. Speaking broadly, 
le latter have not decreased so much as for lack of labour as for the in- 
rease of the cost of carriage. The followmg table summarises the prind* 
al figures given in this redew. 

Production of }\atural Phosphates (iu metric tons). 

Jylj 1914 19^3 

(tit lulf ^-car) — ^ _ 


Cmtc*i Stiile" 320 I 86s 2 77 ^ 3 16: 

AIgtili 163 165 226 461 

Eg>pt 13 83 *71 104 

'funis «4 1 3&9 t 444 J 285 


As regards calcium superphosphate, the decrease of in supplies of natural 
hosphates and the ever increasing demand for sulphuric add for war pur- 
OSes in the belligerent countries, has seemingly decreased the supplies of 
jpeqihosphates, though no figures are available for many regions. For 
916 in France there is expected to he a production of 350 000 tons against 
00000 in 1915, 1600000 in 19x4 and 1920 000 in 1913. Thus there is a 
eduction of more thau 70 % in the figure for 1915 as comi>ared with the 
ormal as 1913. 

In Portugal 120 000 tons are forecasted for the current year, and in 
mstralia 30 000. In the latter country the ^ure has diminished from 38 000 
ons in a normal year. 

The production of potash salts is known for 19x4 which is summarised 
nd compared with 1913 and 1912, All the products show a oonsiderabk 
iminution. 


U) Sec B. Jamiary 1916, No. 15. 



28 


MANtJRES AND MANURING 



1914 

1913 

i9>a 

Potash salts 


metric tons 


Total of crude salts 

8 171 

K 6u8 

ti 070 

i CamalUte, Kieserlte .... 

3 f> 5 i 

5 

5 2«2 

inchidinK . .... 

1 Hartsalz, Kainit andSylviuit 

4 521 

0 305 

5 

Total amount used by agriculture .... 

* 58* * 

3 567 

3 312 

including Hartsalz, Kainit and Sylvinil 

2 MI 

3 508 

3 230 

PToduction of concentrated salts. .... 

numures at 20,30, 40 ^0 

855 

fjo6 

723 

80 % potassium chloride] ■ 

363 

4 84 

471 

Qo % ” sulphate 

70 

lit 

116 


The output and trade in nitrate of soda showed a large decrease in t)j< 
last half of 1914 and the first half of 1915, while the second half of 191; 
showed a largely increased consuni])tion of nitrate for industrial purposes. 

This state has continued during the last six months, and the augraenti 
tion has brought the figures into closer relation with the normal than Wi 
the case earlier in the war. Production for the first six months of 1916 i 
nearly threefold (i 488 792 metric tons) as compared with the same iwri-x 
in X9I5{587 876 metric tons). 

Shipments have also been much larger. France in six months of iqi' 
has taken 120506 metric tons while in all 1915 the purchases were onl; 
83 202 tons. The same thing has occurred in the United States, shipmenl 
to that country having attained in the first half of 1916 more than thrw 
fourths of the total of 19^5' arrivals in ]%uro|^ and Kg>4)t, the si: 
months of 1916 show a total of 77b 169 metric tons, as com|>ared with 410 ju 
tons up to June 1915. and 891 126 tons in the whole of last year. Stock 
at Chilean ports were 919 102 metric tons on 30th June 1916, nearly 100 cv 
tons more than those of the same date in 1915. 

The output and commerce in Chilean nitrate of soda during the fir? 
half year of 1916 and the 3 years 1915. 1914 and 1913 are summarised \ 
a table. 


Nitratejf soda ‘Z!* 'V 


in ioo<>'s nf metric ton* 


Production 

j 4 !?a 

I 764 

2 4^4 

2 774 

K-\port 

1 3 V> 

2031 

! 84S 

2 740 

Consignments for consumption . 

(«) 730 

(fl) Sfu 

(ft) 2 2 p) 

2 357 

Visible 

to june 30 

to Ixa-mbcr 31 



[b) 919 

(a! 9') I 

(0) I 190 

I 772 


(a) Partial Figures onl> available. — (fc) Chih-an coast ouly. 

With regard to sulphate of ammonia, the amount left for agriculture 
after the beginning of the European war has been steadily diminishing os 
account of the needs of industries. The table gives the information pub- 
lished in the review. 
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SulfibaU Ammonia 

1916 

(loiecaft) 

r^ts 

iyi4 

* 9 'J 


in 

iooo'« of metric toaf 


Germany (salcsl .... 



406 

435 

Spain 

1 ‘‘ 

15 


15 

France j 


42 


74 

Great Britan .... 

! “ 

16 

t? 

14 

Russia 

< prtjduction — 

423 

426 

433 

Swe<lm 

i 

1 

2 

I 

United Stales 

f 

200 

ir^ 

177 

Australia 


? 

6 

5 


As regards the synthetic nitrogenous fertilisers such as calcium cya* 
amide and calcium nitrate, the manufacturers have greatly increased their 
iToductive capacity either by enlarging existing works or building new 
nes. But the amounts of these manures available for agriculture has 
ot increased proportionately The manures are more and more restricted 
nd in certain countries the whole out})ut is reserx'ed for the industrial needs 
f the state. 

The inactivity in the Kuro|jeun trade in sulphur has continued incr^- 
igly for the last six months on account of the difficulty of obtaining freight 
pace and in the great rise in the price of coal. lu the United States the pro- 
nction of sulphur greatly increased during 19 15. 

Copper sulphate has l>een prvKluced in greater quantity in France, in 
lightly less quantity in <lreat Britain and Ireland, while the output remai- 
ed stationary in Italy as shown in the following table. 


Copper Buipb»te 

1916 

1915 

1914 19*3 


(Ft^rocast) 

is 

tooo'i 

of metric tons 

Franco ..... 

25 

t« 

21 20 

Great Britain 

Pvi 

(>0 

77 

ttiilv 


5 <* 

3 * 44 

1 ’nitc<l States 

— 


J 4 25 


II. - hUernatimal Tnuic, — International trade is practically at a 
tandstill for nearly all the fertilisers and dremical products in Europe and 
here is hardly any trade in many products for certain countries like Hob 
and, Sweden and Ru&Ja. On the other hand the trade in nitrate of soda 
'etwt'cn Europe and the Unite<! States has considerably increased, 

III. — Wholesale prices. During tlie second six months of 1915 all the 
hcniical nmnures and products had continually increased in price, some- 
iines very considerably. The iucrcase is maintained but at a slightly lo- 
ver level. It is probably only phos[>hates that have not varied in price. 
'<>j>])er sulphate has gone down in price in the United States. 

The figures for the principal products are as follows : 
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Avetftge Avenge Am4^ Avcrafe 
tor for for lit 6 (or Attpi^ 

Jan. 1916 Jvae 1914 asMitlu 1919 1916 

Nitrate of Soda 

Valencia (Spain) . . . 

Prencb Atlantic porte. 

Genoa ! 

y verpool 

New- York 

of ^mmoru'a 
Valencia (Spain) . ■ - 

Paris . 

Genoa 

HuU. 

New-York 

Copper iulpkate 

V’^alenda (Spain) . . . 

French Atlantic ports. 

I/mdon 

Genoa 

New- York 

The Rmew concludes with a biblic^aphy of 566 titles taken from tlk 
world literature published during the first six months of 1916. 

1 4 - The Utilisation of Sewage*water in Italy. — Am a., in Liijita a^noda, Year ^ 

No. II, pp, 441)- 302. Piaceuzii. Xovt mbtr 15. 1^15. 

With the exception of Milan, which has for a long time used its seywige- 
water for irrigation, nearly all the towns in Italy turn their sewage-watei 
into the watercourses or into the sea. Yet, a certain amount is colIecte<i 
both in large and small towns by companies and taken to large special 
reservoirs. This night-soil is richer in fertilising material than the sewa^ 
water turned into streams, a,s it is much less dilute. Table I shows the 
imposition of several of them. Table 11 shows the relation between the 
3^ forms of nitrogen : organic, volatile ammonia and fixed ammonia in the 
night soil ; it gives the results of analyses of samples taken from the re 
servoir at Cremona. After settling in the reservoirs, the liquid night-soil 
separates into a liquid u^^r layer containing all the ammooiacal nitrogen, 
and a lower layer forming a solid deposit of mud with 8o to 90 i)er 
cent, of water. 

From the upper layer, assuming an average of 3®/oo of ammoniacil 
nitrogen, 15 kg. of ammonium sulphate per cubic metre worth 4.50 fr 
{at a normal price of 30 fr, per 100 kg.) would be obtained. The distilla- 
tion of the ammonia presents no technical difficulty, but, in Italy, it is 
hindered by the high cost of fuel. The author estimates that 20 kg coal 
are necessary to distil i cubic metre of the upper liquid and gives the cost 
accordii^ to normal prices. ‘ 


ia goW (riiDci per 

metric qalntal of 100 kg. 

45-29 

49-®3 

46.95 

49.21 

3?.54 

io.oi 

38.18 

40.79 

43-94 

41.05 

40.76 

41.38 

39-96 

45.60 

43-76 

46.03 

39-73 

36.18 

30. ao 

— 


50.72 

58.48 

34.19 

55 37 

48.49 

50.15 

49-44 

51.77 

51-40 

50.40 

51.46 

50.49 

43-71 

41.99 

42.18 

44.38 

46.27 

41.73 

44.11 

— 


166,13 

205.81 

198.73 

203.29 

lOS 20 

141.05 

117.31 

137.8a 

14.26 

130.8+ 

124.14 

124.22 

147.50 

i;o.50 

146.40 

139.30 

227-49 

151.72 

210.92 

— 
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I. Composition in parts per 1000 of several Italian sewage waters. 


ToUlW. 

T 

! 

Total P, 0, 1 

Potaab 

1 


AaalriU 

MiP. j Mm. I 

■Av, : 

xhi. 1 

Max. 1 Av. JUw. 

1 ii 

Max. 

aJ; 


1 

2.24! 8.54 

I 1 

i 

4.2<^ 

0.10 

2.87! ©.Tfiji 1.67 

1 1! 

0.5 1: 0.4^:; 0.82 

a.09 

1 

bs 



Pisa 

> TAKtTGl lUtd Bsuxin 

1 (t6al»^•ea^ 

198! 3-90! 

3.301 

0.38 

: 1.02 i 

o.94ij 

1 

0.2^; 

Pin 

jlCAasoax (5 anAly- 
1 m). 

-i — 

j i 

1 3.o<i 

1 

■ o.35i — 

; — ■ 

HUan 

1 Mmocn and G*o- 
1 m. 

^ — 

j 2.78:1 

: — : ^ CKidi - 

; — 

0.28: 

Flocvuce 

\ pAsssma. 


2.32 4.47j 3-*3i “* i t 

‘ ^ N i i : 

_ : — ; 4.28:! — ; — • 1.7^1 — ■ 

jM[ 3.68; 2.$4 — ^ ~ ; 


;! I «•). 

4 . 36 ; Scoodiod Alto 1 PAflSOtZNI. 

» » ! PASSESm (6 aualy- 

;! ; ses). 


3.27^ 4.51; 3-91 ; 0‘*9' 0.37 o.|3 j 0.20 1.49 i.os j Cremona | Am (3 oaaifKa) 


prcanted liquid 


:i - Mlropcn {parts per rooo) in 

Cremona ni^kt soil. 




AauKontMcal nittofca 

ToUl N. 



votatBc 


4.518 

0.168 • 

4.350 

— i 

— 

.... 3.680 

0.230 V 

3-450 j 

— 

— 

3.988 

0.728 

3^260 ! 

1.^45 i 

2-017 

4 .J 44 

0.614 ; 

3.530 j 

1-330 

2.200 


Tabi,k III. - Cost ol distiUing l cubic mtlr/ of tbc separated upper liquid. 

VwA 2« kg at 0.05 fr per kB 

Sulphuric add 12 kc at 0.045 ’ * * 

Wme 5 kg at D O t • * 

l,abouT ■ 

Total cost ... S.20 fT 

There is thus sufficient margin for paying ample expenses and depre- 
dation. According to the author, it would he worth while undertakii* 
the manufacture of ammonium sulphate in Italy with the supernatant 
liquid from the settled n«ht soil, especially in the smaller towns using 
f^niall apparatus capaMe of dcaJiug with lo to 15 luetics a day* 


r.oo fr 

0.55 

0.15 

0.50 
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Recently the possibility has been suggested of extracting the anmio 
nia by the prolong^ effect of a current of air passing through the liquid 
but some large scale experiments by the writer l»ve shown that tb 
method is not practicable, as the ammonia obtain^ is not mote than 2( 
per cent, of the total quantity present. 

Finally the Author briefly describes the treatment of the solid residuti 
as carried out in England and Gennany in order to extract the fatty n\\i\ 
ter forming from 3 to 26 per cent, of the dry sludge {16.7 % as an aveni^f 
according to Dr. Bechholu). 

15 - A Potassic Manure obtained from Ortboelase Felspari In Canada. - gnir 

F. T., in ExperirntnitU F^rns, Report of the Oivuvm of Chemistry, Y^ 4 > Wore* ii 

1915, pp. I28 -i2c>. Ottawa, iqi6. 

Analysis of a product obtained by heating orthoclase felspar in i 
furnace with Hmestone and iron ore, the whole reduced to fine powdtri 
Solubility determinations have the following results ; 

SoJvcnt Soluble poUuh u % ol the product 

Water traci'S — 0.4S 

I % citric acid. O 3 *6 — 3.34 — 3.15 

Hydrochloric add, density x.ns . 4 4 o “ 4 43 

Concentrated Hydrochloric acid 5.41 

With these results, it was concluded that 5.41 % of the potash could 
in time, become soluble, while 16.34 % wall be more or less immediatol} 
soluble. 

Potash Felspar or Orthoclase exists in considerable deposits in raan^ 
regions of Canada. It contains from 10 to 12 of potash, and if this p 
ta^ was rendered available from the agricultural ix)int of view and at i 
reasonable price, a useful industr)^ could be established, considering the 
actual price of pota.sh* salts. 

16 - The Use of Seaweed for the Production of Potassic Macurea — Scc np. 91 i 

this Bulletin. 

17 - Hew Experiments on the Action ol Suli^ur on Crop Production h), — i»rEiFFix 

in Fuhtin^s landwirtsckaftltchc Zetiun , bjlh Yi*nr, No. 7-^4, pp. 143*307. Stntignrt, 1,:’ 

It is recognised that sulphur, on being added to organic nitrogen com 
pounds, causes abundant deconqwsition with forniatiun of ammonia, ar.i 
an increase of yield results. This action of sulphur is partiailarly marke: 
when associated with farmyard manure or dri^ blwxl. 

To determine the effect of sulphur, exj)eriments were undertaker 
on a field rich in organic nitrogen comi>oimds, but not having been 111 atm 
red for a long time and having grown l>eets for 3 successive years withoui 
receiving any manure at all. From the standiHiint of physical constitv. 
tion the field showeti great differences, which were clearly shown by tb 
results of preceding crops, as well as by the sulphur experiments. T1H| 

(I) Cendusion of experiments of the same anthor (action ol sulphur on heels) (ksefibe^ 

4 d if. 1913, N» {Bd.\ 

€ 
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field was di\dded into 24 plots, each of about ii sq; yds. area, and receiving 
the following manures. 

6 plus I Farmyard manure only. 

6 plats : » 0 + sulphur. 

6 plats : Dried blood only. 

6 plots ; P » + sulphur. 

The farm yard manure was applied at the rate of about 8 toijs per acre 
and the sulphur at 357 lbs per acre. 

Both farmyard manure and dried blood were intimately mixed 
with the sulphur, Kach plot received an additional manuring of i lb 
basic slag and I lb of kainit. 

IFan barley was sown on the plots. At the beginning of earing the 
plants on the plots having had dried blood and sulphur seemed the best 
developed. 

The appended Table gives the average results for each series of 
(j plots. 


Maaure 


Slmw Orain and stra» 


l>ry 

Matter 

ifroM 


Ory Mtttrr Nitrogen Dry Matter Nilrogw 
i^rmi grais gnxiB Stots gnna 


Fjrni 3rani mii- 

niirc only . . 3 278 li t 7.1-3 i * 5 .3 39" ± 63 23-5 i ± l 44 96.8 - a .3 

I- V M ^ sul- 
phur 2 967 ± 177 b vS 3.1 3 087 ± 172 i8.8 -f 0.4 6054 ± 347 ^2.6 ^ 3.4 

Dritd blood only 2 097 ± 149 68.4 3-4 3 032 ± 104 20.1 0.4 6028 ± 247.8S.5 ± 3,8 

BIockV - 

sulphur . . . 3 191 i; 115 71 5 :r --^3 3.1° :i '^>6 23.1 4- 0.9 6 521 4- 212 94.6 i 3.5 


The fact that the yields of grain ^re very high as compared with straw 
s referable to the drought during growth. 

The total yield, however, is high for it reaches 40.01 cwt of grain and 
{f) cwt of straw {)er acre. 

Sulphur -j- farmyard manure caused a decreased \ 4 eld in grain and 
^traw' as well as a decreasetl nitrogen content of the crop. All tlie different 
:es are within the limits of probable variations and .should therefore be 
.hecketl by controls. Sulphur 4 * dried blood acted satisfactorily, but 
the excess of yield is not very great. 

The Author concludes that application of sulphur, either with {arm- 
yard manure, or dried blood, has produced no jjarticular increase in the 
crop. 

To ascertain if the exi)eriraental results agree satisfactorily with the 
law of probable error of Gauss, they were compared with the yields of tlw 
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same plots under beet in 1914. In spite of variations caused by physi* 
cal differences in the soil of the experimental field, the results on mhoh 
agree very well. 

The two conditions of the law of Gauss were almost entirdy fulfilled. 
The results of the experiment with sulphur are less suitable for an exami- 
nation of this kind, but there was, however, a satisfactory agreement. 

The Author is of opinion that the calculation of the probable varia- 
tions is an excellent method for forming an objective opinion on the 
results of experiments. 

ifi ~ Seeds and Plants Introdnoed Into the Uidted States by the Bureau et VkeX Indu^iy 
of the Department of Agriculture during the Second Hal! 0 ! 1918 ( 1 ). — i. U. s 

DepaHtiUHi of A ^rieuiiurc, Buftau of Industry, Inventory of Seeds Plon^^ Importtd 
by the Office of Foreign Seed and Plant Introduction Durtn^ the Period from J K/y t to Stpim 
her 3a, 1913, No. 36, 74 pages + 6 Plates Washington, December 23, 1913. — II. Idem, h 
ventoryNo, 37 {Period from October 1 to December 31 , 1913) 95 pp. 6 Plates, Washb^ 
ton, March 35, 1916. 

I. — The first list, Nos. 35 667 to 36 258, include the seeds and plant; 
introduced into the United States from July i to September 30, 1913, o 
which the most important are as follows : 

Ceueals. 

Avena saitM. — No. 36 196 : Docal variety origittally sent from the EzpeTimmt Station a 
Tulun, Irkutsk, Siberia. 

Hoti^m t*igaM.“No, 36005 ; Barley from the southcra extremity of Ifikt TiUcacm (Bo 
livia) at an altitude of from 12 500 ft, to 13 000 ft. 

Sorghum, — Nos 36075 to 36077 : three varieties erf sorghum frwa Son Tun Ying 
Chihli Province, China. Gtnin half white and half red, large, white and gluiinoos rc«pec 
tivety-ttsed for human consumption. 

SeccUe cereale.—'So. 36055 : variety of rye from Omsk, Siberia. 

Triticum spp. *-Noa. 36 142 and 36 143: Wheats frem PanguipulU and Uifcn, Oiile, leipecU 
vcly. Chilian wheat brings a higher price in the European market than tl^t of Argen 
Una. Several varieties may often be found in the same field, some of which may prove 
of interest. 

Tfibcnm oeriiuMw (= T.oulgare). —Nos. 33 950 and 35 981, from Quilan, Chiloe Island, Chik 
No. 35952, from Osomo, Chile. No. 36144, from Uifen, Chile. 

No. 36004, wheal from the southern extremity of Uke Titicaca (Bdlvia) at fioc 
12 500 ft. to 13 000 ft. 

Triticum durum.— "So. 36003 " Chemousfca ” spring wheat fromSemipfl^tfusk, Siberia 
Zea flwys, — No. 35 998, variety of maise from Castro, Chili-, the only one whidt can ripen ic 
this cold, wet region. May be capable of being acclimatised in NortliCTn countries 
Nos. 36185 to 36 tor 536 19s; 36 197; 36 295 to 36 253 ; varieties o< maiie with grain 
of diffneot colours, and intermediate shades : white— grey— yellow— irfak — itd- 
brown, etc. with, or without spots or stripes - from Afe<fttipa and Cnicn, Peru. 

Nee. 36 192 to 36 194 ; 36 198 to 36 205 ^ varieties of maixe having respectively grais 
of the foUowing cotonrs t white - grey - yellow - light strawberry - black - frwn 
Oruro and Pai, Bolivia. 


{Ed.) 


{1) See also B. April iyi6. No. 38X. 
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LVI01CINOMB. 

— Not. 36o8o;^36o84;36o$5 ; va^le« of thlB bean fnwi San Ton 
Ylsg and T^tsla, Chiaa. Beans much ai^mdated for Imiftan ooiiMtm];rtloo, yooag 
ai^ouU form excdknt winter vegetable. 

Pkauqku MtfiaWi. — Nos. 33 9S4 and 35 985 ; 35 993 ; 3^ *7* to 36 182, varietica of this bean 
fr<nn Chile. 

5o/« wot. No, 38 079 : ^ variety from San Tm ’’nag. Cldna. 

No. 36 J x6 ; a care variety with beans ol an olive cokatr. 

Vigna sinentit. No. 36078 : a variety of which the seeds are half white and half reddish^ 
used at a human food ; from San Tun Ying, China. No. 36 083 : variety with small 
white seeds with a daric-coknixed eye. Cted Car Imman food ; comes from Tientsin, 
China. 


LBeoKONOsaB roa GascN MAwmus akd Foa Bca>ii«G Soil. 

Lupinus Sfiofsar, — No. 35989 * a l«pln from near Ihlchaltuatio, Chile. On light, rather 
dry soil. It grows idxmt 4 ft. high and may prove useful as a sand Under. 

MeibottM Mrta. — No. 36 060, from Kytmbila, Cennan Bast Africa, where it grows up to an 
altitude of I 600 m. It can be propagated by rooted cuttings. Does well even on poor 
soils. Rapidly fertilises soil. Can also be used as a cattle feed. It is suggested that 
experiments should be made with it aa a cover cn^ in the ordmrds in Pkwida. 

Foraos Platcis. 

:AI<7f<s pof^putimsis. — No. 56 255 : from Sydney, Australia (“ AmUaiian Rhodes Grass 
Average height 4 ft. Stooling abundant. Yields twice the amoont of hay yielded by 
CMcrii Gayaita and is a much softer feed. 

/li/fBS Sorg^m (•» Sorg^tanr vuigvf). — No. 36074 : « very strong, tall aorghum uilh Uown- 
red seeds, mostly used as cattle food and in spirit manufacture. 

L<»<AynM 8pp. — Nos. 35961 to 35965; 36x05 : V’elches from Argentina and CUie. The 
variety No. 36 105 grows in sandy soil. 

\{/tiicago orabiM. — No. 36 136 ; Luct'inc from Kingsboro, North CaxUina. 
mimutiflora. ^ No. 36 051 ; a variety from Angola, Africa. 

Bertmii. — No. 36 165 : from Puerto Bertoni, Paraguay, a densely oespitoae, perai' 
nial grass growing among rocks and sand on the banks of the Parana river. 

Pninij<:riMs pwpnrtum, — No. 36 joj : a tall grass with tong spikes (*’ Elephant Grara ’*) from 
Salisbury, Southern Rhodesia ; grows wild in Ooinea and Kametun, West .Africa and 
from Zanzibar to Moiambiquc on the East Coast . 

St.\XCH’BEAB 4 KO Plaxts. 

^pormxM BcUaUu. — Nob. 35 678 and 35 879 : sweet potatoes from Lima, Pern. 

No. 36 056 : Very vigmotu sweet potato from Sfount ^Unda, South Rhodesia. The 
tubers are of a good shape and flavour ; when boiled, they are i%d under the skin, but of 
a ririi gUden yellow bdow the surUoe. 

So^nuMi spfx. — No. 35 686 and 35 687 ; wild p<Ratoes collected at Guaqoi MUe, BUivia. 

Nos. 35 899 and 36 093 ; potatoes from Gtiaqui mid La Pax, BOUvia. The fcoaea ttt* 
bers are sold under the name of “ papa amarga ” (bitter potatoes) . No. 36 104 : wild 
potatoes from the Island of Coneioa, Chili . There ue a kinds, or pethaps mote, U which 
one grows to a height of over a m. 

eof a a i hr am t a i. — Nos. 36139 and 36130; Potatoes with viUct flowm, from San 
Jos6, Costa Rica. 
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Solamiitt muricatHm. No. 36 048 : “ Sweet Pepino ” from San Salvador, SalvadcN’. 

St^num MpfOiaw. -^164 Nos. from Pern and Bolivia. 

VUnats tubttosus. — 12 Nos. coming from different places in Peru and Btdlvia. 

Akouatic and Medicinal Plants. 

Panax qni»'^ue folium, — 'So. 36 175 . Ginseng from Songdo, Ch(»cii, Korea, which is the mo; 
famous centre in lUe woijUi for its cultivation and preparation. In this place, alx^i 
8 000 of red ginseng itnd njparly 30 000 kg of white was produced in 1913. 

Kitchen G.uiden Plants. 

Apium sp. ~ No. 35 920 ; a wild adery from Quilan, Chile, where it grows near the sea. I 
has more or less the same taste as fruerofms, and can be UtiUsed in tlu' same waj 

Asparagus sp. — Nos. 35 976 and 35 97; ; .\>piirag«s from Smyrna, Syria. 

Brasstcd — No. 3601,4 ; “ Paits’ai ” cabbage from Tientsin, Chiua. Nos, 36 11 

and 36 1T4 are large quick tna luring varietits which have a rich flavour and are' nior, 
easily digested than ordinarj’ cabtjages ; they emit no ofleitsiw odours it hen btii!i 
boiled. If covered with soil, after King stoi c d layer on layer in a o liar, No. 36 11 3 
keep all the winter. No. 36 114 is an autumn cabbage. Both would be valuable ad*lt 
tions to the kitchen garden. 

Chenopc^ium Qutnoa, No. 35 978, frt^m La Paz, Bolivia, Nos. 36 006 and 36007 come fros 
the southern e.TtTemity of Lake TIticaen (Bolivia) at an altitude of from 12500 ft 
13 000 ft. 

Cttcamts Melo. — . Nos. 35 933 to 35 9,: ; 35 '1,63 : Varieties of melon from Chili. Their ship, 
find dimensions vary, their fl-.sh is white ox yellow, and of cxcvlUni quality. 

Co/ocflsfa spp. No. 36 010 : Colocasitis from (fueensland, Australia. No. 36 057 : from Souihtir 
Rhodesia. No, 36 121 : from Pekin, China. 

C«f«ri?:fa app. — Nos. 35 94 3 and 35 94.^ ; s<inashes from Chile. 

Daucus Carola. — No. 36 156 : Carrot gtewn by the Indians. Comes from Chili. 

Fragaria cktlocttsis. —So. 33 953 : sirawKrry with found fniit, gran's wild on the aand 
the sea shore of Chiloe, Chile, 

Fapfianus saltx-us. — So. 35(190 : gvxxi variety of radish, from Tampa, Florida ; oiighiol 
obtained from Egypt. No. /my, a variety of ladish frmn Pekin, China: win* 
radish with long, green root, recommended for its sloiiiathicprujHTtics, 

Ktcia /aia. — No 3600^ ; broiid bean from soulheni extremity of Lake' Titicaca (Bolivia! 
altitude of from 12 500 ft. to 13 000 ft 


OrXA.MENT\L PtJ^STS. 

Ptitus Bungtana—So. 35916: a pine (native of China! from Semil. Chosem, Kcrrca. It 
adult trees with their smwlh, shining, white Uirk an Very ornamental. 

Prunus (riloba. - 36 112 ; a plum from I\kin, China Fine ornamental shrub, ear'* 

grows out of d< tors C V vary from i>a te 3 >i n k to u dark vi oh: i - rosi' . Much ai 7 
vated in gardens in China, 






Anac„t<^,h,m;,K,y _ Vt,, j. ,iKm.,n,i In..: 

( sac) j, Th.' pulp which is VI n- .uccul. lit ami sunouiiils ihc'sWI ij.uttn, .u- 
the .Starchy kemi I mav' be eaten raw, or roast* *1 
Mocarl^, -No. ,,6 . PhiUp,,bM,wi.hh,W. 

swe'ctcr and rame aromatic fruits than any other bread fruit tiw. 
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Sastanea moUisnma. — No. 35 891 ; Chestnut from San Tun Ving, China, cultivated in China 
fof its tscc^lenf fruit , Kesistanl to En 4 < 4 hia partuitka. 

'ittus — Nos. 3S 600 end 35 700. Collection of citrus fruits from India, iwmising well : 
Citrus Hm/miu with round seedless fruits, comes fnmi Cawnj)ore — the lime ** Kaghzl " 
(C. aaraiWi/o/Mi) with fruits with thin rind, very resistant to drought and extreme heat- 
the Sfandarine. "Nagpur langerine" <C, no6»l»5 ddicio^), one oi the oranges most liked 
in India. ^ 

lu^ians tcgiA sinmtis. — No. 36082 ; a walnut fttmt C^jan^, Chiti Prowiuoe, North China. 
Its fruits is excellent. A deddedly hardier variety than the fofms occurring in Euiope, 
and northwest Asia. 

ilangtiera indka. — Nos 36039 to 36039 ; Good varieties of India mangoes ; 2 ccune fT<un 
the district of Morufli-rimi where the rainfall is heavy, and may thus prove useful 
the very wet parts of Porto Rico. No. 36 052 : " Pahutan mango " of Manila. On 
account of Its great vigour, this variety will sue-ce<d Ixst as a stock. No. 36070: 
“ Diamond >&uigo " from the island of Chiloane, Mozambique. 
iypd Iruticans. — ^No. 36038: from Manila, rhilippim* Islands : furnishes fuel, stungks for 
house-builiUug.ftbre lot hats, mats, tuisluts etc., fruit for fowl m preserves. The sap is 
us<i;tl, fresh, or fermented, as a drink, and for the manufacture of su^r, alct^ol and vi- 
m-gar. This species, one of the few that grow iu brackish tropical thlal marshes, is of 
great use in turning the latter to accfHjnt. 

>,Vii vifTucosa. — No 36 051). ,\n olive from Simtmdium near Paarl, Cape Province, Union of 

South Africa. Greatly resembles the- P^ureqKan olive {OUa Europufa) which can be 
taidded ni>on it ; this will i1un>s allow of the extension of the scuihtrn limit of olive* 
growing. 

tnfrccm'ww. — No. 36065 ; Initodu<x-»J from I^thore, India as a possible stock for Pts- 
tacut ve*a. 

'fuMas armenuuA. — No. 35 701 ; an apricot from Monte Porcio Catone, near Rome. Italy. 
Gne of the best varieties known. Us cultivation in Califomiu is recommended. 

Irtmcnfosd — A Chinese bush clu-lTv‘ suited lo'the add scm»*arid l»ans of the North 
West of the United States. No. ',610): from Tientsin, China: a variety with jiale 
ral fruits. No 3O110: from the same pluct ; has white fruit. No. 36111 : from 
Pekin ; fruit sour. 


VlVRS. 

'lit'! riHifwa. — No. 36040; vine from Se-hiirunpur, India, supposed to have come thither 
from the Punjab, and originallj* to have come frt»m .Afghanistan. Gra{X'S ss-ecUcs.s, of 
exa-Uent flavour, but small in size. 

No. 36 041 ; a variety from Katnil, .\it;^istan ; fruit t>f large size an<l txcrllent quality - 

U ~ The second list, Xos. 36 259 ~ 36 936, includes the seeds and 
>Umts introduced into the Uiuted States from October 1 to December 31. 
913 Amongst the most important may be mentioned ; 


ClvUEAtS 

tr»w nuJu, — No. 36 675 : a gejod variety of hulPh-iis oats from Ta Shtang. Chihli Proviaoe^ 
China, much cultivated in the higher moautain regions of northern China. A coarse 
flour is made from It. 

'w rotiiw. Nos. 36 546 to 36 548. Varieties of oils from diffcrvnt ■provinces of the Ruft- 
sian Empiir. 

sorghum. — Nos. 36 610 to 36 616 : a good ccdltctiou of varieties erf sorghum from Do- 
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doma, German East Atrlca ; s«ik have saccharifermts stems, others ha ve cd tMc gihina 
giving good meal and beer. No. 36639: ■'Dtimsufa'\ frtan Kharlnm,Etn>t^»*^ 
Nos. 36 670 — 36 671 : early maturing varieties with dense heads mid red(Bali<l!«Dwn 
seeds, coming from Chihli Province, China. Pit for regions with short growinf seasons 
No. 36 672 ; dwarf variety of sorghum with large dense heads and white grains slmliat 
in origin and adapiation. Nos. 36 680 to 36 686 ; Sorghums from Victoria, Xmiienn 
No. 36 795 : a tall growing, white-seeded variety often produdng scvettl hea^ : from 
Chihli Province, China. No. 36 932 ; sorghum from EUm, German Soothwest Africa 
Nos 36 935 and 36 936 ; sorghum from Carignan, Ardennes, France (DenaiJIe et PUs). 

Hordeum vulsare. — Nos 36 345 and 36 346 ; barleys from Arequlpa, Pern. No. 36 560 ; 
barky from Oruro, Bolivia. 

Orym lottsislamiitata. — No. 36 533- Variety of perennial rice, (diwvwed by U, Am t n an n io 
French West Africa], from Jardin O>lonial, Nogent-sur-Maire, France, 

Pantcum miliactum. — An early-ripening miUet with la^ yield, from CMhU Province, China. 
Fit for regions having short growing seasons. 

Penni^efum glawum, — No. 36 616; a variety trom Dodoma, German East Africa. No. 36653 : 
variety from Nyassaiand, Africa. No. 36 931 ; variety from Flim, German South 
West Africa. 

Triiicum spp. — Nos. 36 388 to 36 390 : wheats from Peru and Bolivia. 

TritUiitH aestipum. — No. 36 392 ; wlwat from Bolivia. Nos. 36 498 to 36 327 ; winter and 
spring wheats from Tashkend, Turkestan ; very resistant to drought, even more so 
than rrihfioii durum. Nos. 36 577 to 36 587 ; wheats from Sydney, Australia. 
No. 36 622, “ Gentile rosso ” wheat from BogUasco, Piov. of Biescia, Italy. 

Zea mays. — Nos, 36 267 and 36 268 ; varieties of malw! from Cusco, Peru. No. 36 667 ; early 
ripening, flint maize from Pekin, China. No. 36 668 : dwarf-growing white flint 
of early ripening habits from Hwai-I,ai, Chihli Prov., China. Fit for regiooa with 
short growing season. No. 36 669 ; early ripening, dwarf maisc with yellow flinty 
grain ; suitable to same regions as the above. No, 36 699 : moiie with yellow flint 
grain, very productive, comes from Barbados. No. 36 710 : maize with j^Uow flinty 
grain: from Rio de Janeiro, Brazil. No. 3671J ; Red Peruvian maize with large 
starchy kernels from Rio de Janeiro, Brazil, No. 36 712 White Peruvian maize with 
starchy kernels, also from Rio de Janeiro. Nos. 36 889 to 36 895 ; vaiietlc* of maix 
from Chihli Prov. China. 

I«£GUMIN03AK. 

Phaseoli's angularis. — Nos, 36 838 to 36 840 : varieties of bean from Korea. Nos, 36907: 
36 910 to 36 9X2 ; 36 921 to 36 923 : varieties from k^chniia. 

Pkaseotus aureus. — Nos. 36 909 to 36 920 ; varieties from Manchuria, 

FAaseoftts coccitieus. — Nos. 36476 to 36 478 : varieties from Bolivia. 

Pkaseolus fMiwttts. — Nos. 36 479 and 36 481 ; varieties frf)m Peru. Nos, 36480 ; 36 482 to 
36484 ; varieties from Bolivia. 

Pkaseolus vulgaris. -^os. 36 395 to 36 475 j 36 86r ; 36 924 : 85 varieties from Pwu. BoUvU 
and Chile. 

Soja max. — 38 varieties from Manchuria, China and Korea. Soja No. 36 785 Is a wild variety 
from North China. The young pods are caton boiled by the poorest Chinese ; of valw 
possibly as fodder plant when sown out among erect, growing |dants, snch as Eckinockioa 
frumeniaeea, (“ Barnyard millet ”). 

Foracf, Pi,as‘T». 

A gropyron sp. — No. 36 792 : a vigorously growing grass found at altitudes of 5 000 to 8 000 fcet. 

Asfralagu, sp. - No. 36790 of value M a soil binder In semi-aridragioos and perhantfor forage 
purposes. 
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lymus ds ^w» . "-K6» 3« 793 «n 4 g. fOjlftott, Wp. 36794 rw «t «IUtwSes ci 7000 to 
9 000 

rodiim vpp.'-Ko. ^ jr69; prodncMidiQftdaat foiige, 

erdtuum »p, —Ha 36 788 ; a blamal c»iie^>Ul proditciof <m immettK sum of fota^ ea- 
gerly eaUm by bonea, mnkii and dottkfeyi* 

fdtiHo m th in ko, —No. 36 7a4awiMtuceliiefNmiCliUiUFxo¥iBoe.Cltiiia:aplantof apnad' 
ing and iftnla a rrad iag gnmb. Xn asiiit plaoea It fotsia a SMaa of bettMge c ageri y 
eaten by aU gxaalog anltnala. U la lovDdat ekvatlona of a 000 to 8 000 ft., and la noet 
Ittxariant at tbe blfdieat atUtndca. 

'(iltcsfo saltM. — Noa, 56 551 to 36 560 ; a otdkctkm of Tarietiea from ^Kma, India. 

tctd sp. — Noa. 3d ySd and 56 787 ■ varietlea of vetdi from Cbifali, China ; very piodttcUve; 
siiuble to ooM dimatea and monnUiooaa r^looa. The second la fottad at an devatioo 
of 6 000 ft. 


Medeoxai Puurrs. 

rUmistA mMritimA. — No. 36 814 ; rich in volatile oil and in maitmin. Coanea from Pnaaia 
jutarea A/4aa«d«t, — No. jdddz : a little tree fron 6 to t/ ft. hi^, cptnln g fom Puerto 
BeftonJ, Paraguay. The bark Is much used in Braait and Paraguay, as its medicinal 
properties are similar to the Cinchona. Tboagh a plant of wann regiems, it stands a tem- 
ixrratun; of 3* to y> C. below rero, and probably could resist a krwvr tempcmlurc. 
^num ai u irdi i $simvm.~-^ Nos, 36 271 and 36 704 ; from BraxU. 0*0 atim be used as omamen* 
tal plants. 


RiTCHEif Gaaobm Puiins. 

iparai^us spp. — Nos. 36 767 and 36 768 ; These 4 varieties of wiki asparagus co»»i«g from 
China, (Pekin, and Province of Chihli), can be used in breeding expel iments and for 
bank-binding purposes in semiarid rrgloas. The young shoots of A . daahrut are eaten 
by the Chinese. A. truMopkylius U an ornamental plant . 

^para^vi (Uturkus, No. 36 766. — A. irickopkyllus fUxnosnsSo, 36 769, 

<a vulgaris. — • No. 36 773 : A chard coming from the Province of Chihli, China* suitable for 
alkaline soils. 

asiica c^tteims. — No. 36 783 ; Summer cabbage from Kalgan, China. 

Msiai oieraress rapifato. — Nos. 36 299 — 36 300 — 36 302. Cabbages from Aiequipa, — 
Chile, 

Jttica oUrutA «nde-f*pa. — No. 36 770 ; very large variety of kohl tabi which can weigh 
as much as 25 lb. Cmnes from CfaihU Province, China. 

4j»ca Pikttunsis. — No. 36 781 ; early winter cabbage with li^t-yeHow heart kuives : from 
Kaigon, China. No. 36 783 : large winter cabbage, from Chihli. 

psfcum ammtum. — No. 36 774 ;laige, &ikhy variety of Chile pepper suitable for alkaline 
soils : con^ frean Kalgan. China. No. 36 775 : medium-sired pepper more pungent 
than former ; from Kalgan, China. N<w. 36 776 and 36 777 sUooi peppers, ckmgaled 
in sittpe ; front some locality. 

^rWa aamam. -^An excellent s<]uash from I«lma. Peru. No. 36778; laige, ribbed 
ycQow, winter squash with green blotches: soltiUile for aOmltne semi-^arid lands; 
comes frenn KaU^an, China. No. 36 779 ; «p»aah suited for semi-arid soils ; comes 
from the Province of Chlldi, China, 

^«i*oiwkw Ta£M9, — No. 36 392 : a cucurbitaocous idant from San Josf, Costa Rica ; its 
fruit is one of the prlmlUve foods of the Indians of Oosta Rica, but it Ualso eaten by the 
^laalsfa Oosta Ricans. The plant is ctdLivated, or remi-cultivated, on the central 
plateau. 
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Raphawts softwiw, — No. 36 771 ; ltd, or gfeeo wlnttr radish ; comt* from ChihH ftovicct 
Chiim. No. 36 773 : hmg, white, autumn from same locality. 

Solamtm fuitoensc. — No, 36 5<>7 ; from Colombia : It* fruit resemblea a tomato. 


OUNAIBENTAI PLANTS. 

Acanthopanax sp. — Nos. 3^ 733 and 36 73-1 ; s|My shrubs,' met with at anitudee of 7 000 lo 
9 000 ft, from Chihli Province, China. 

Albistia jHlibrisstn. — No. 36 8jo : beautiful ornamental tree from Pekin, China ; can be Ustf> 
as shade-giving tree. 

Amy^dalas liariJwwa.— No. 36 807 : wild pyramidal peach growing 30 to 60 ft. high: »uiin).Jt 
foi dry dtmdtes ; appropriate for cemeteries to replace the c>3>rci».s. 

ArUviisia sp. No. 36797. — Bieimial plant from Pekin. in Cbina us stuck for chry- 

santhemums which, when thus grafted, are earlitr and stronger. The introduction t4 
if might extend the northern limit of ehrys.'inihemum cult i vat ion. 

Berb^lis ckimnsis.'^ So. 36 737 : an ontanienial, ilwarf l»aibtrry from the mountains of t]5< 
Province of Chihli, China. 

Cof»HS sp . — Nos 36 7.^1 and 3674;, Decomtive mountain shralts from ub«iVe loodily, 

Hippnphac thamnoides. — No. 36 743 : Imckthoni oteurring on m ashore of llurttpc and in tbr 
higher parts of Asia. Of value p^)S3it*ly as h< dgt plant for told semi arid rt glou . i‘r. e 
same locality. 

fris civsaia. — ’No. 36765 : vigoroiKly growing strain, fiv>ni same locality : suitable for n?,!;. 
side plant in dry districts : is a gofxl garden tying ttaiir rial. , 

Lanx dahitrica. — No. 36 7 j 8 : mountain larch 6 000 to i o (xm> ft , ) Of value possibly as orna- 
mental park tree for cooler regions, 

Lyckftis cQfornUa. — No. 36764 : a perennial mountain Lyc/iaw with brick reil flowers: irria 
the same locality. 

Si*r(ind Schoberi. — No. 36 Sixi : va^iely front Tieiilsin China. Of \dhie )K.>s!4ildy as a soilac;! 
sand rcck'Jmcr for alkaline regions. 

Osfrvopsts Davidianx — No. 3673 *: a spreading ornamental shrub fn«n Chihli I'rtnicu 
China. Of value as cover pliint lor Ijank.^; and -itiiiiy phei s 

ri:ea oboi-aia. — No. 36 729.: an omaraenial, blue, mouniain -pmex- fiemi the same Itxaiiiv 
Of value possibly for cold drv' regions. 

Pf»«»s sp. No. 36 722 ; a wild shrubby plum, from the >;une hKrailty. I’osibly iweful In hy- 
bridisation experiments. 

Prunus humtlis. No. 36721 : plum similar to pri-veding from the same lixality and fuitalit 
for same purpose. 

Pr«ni« —No. 36723 : a mountain bir»l-ch. rTy front the sj^me hvality. Of ^idue ! r 
larks in cold region.*. In .Silxria, the fruits are lati r 

Prunus triloba. Nos. 36 716 to 36 720 ; ornamental plums irotii ■«aaie hxalilj*, 

Rosa Spp. Nos. 36 857 to 36 859; w’ild mountatti ros. s fnnii stime |r«ility-migbl #m‘c in i-r-v 
ing experiment'i, or as stocks. 

Samimeus ruamosax^So. 36 744 : ornamental . Ider graving on 1.0,, r nnh ; «ttil«bk fw 
regions. 

Sorbus sp. — No. 36730 : very omanienta! mountain rowan fnmt same locality. 

Viburnum opulus. ~ No. 36 732 : very omamenial snow ball 6 utld .egiuns : comes from >i!nf 
locality. 

Viburnum plicalum. — No, 36 855 ; see abot e. 


Fhnx Trcts and SKHms. 

AUnriksmonlami.~So. 36574: variety with oU-lraTing se-etfc- C' wood -oil- frrt fnt» | 

southern China. ' 
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To be ufed fof stodci 


nona ckgrimoUt X t^rntmtu, ^No.i9<5«d j Hfforid obtained lit Uie Pteot introdiicti«i 
Station, MJainl, Florida. Ptnit ex^lJ^t^'dsinatrjUt^^ beHiKetD that ai ibe 
parents. / ^ * 

«;jMa divmifo^. ^ No 36 63« : l^'fleiiKd anaaaiinaa} Mexloo. . 
fwna m(Hc9ia. — No. 36 994 : from Uma, Ftm. — No, 36 53# t ftwm Honotaln, Bannii,— 
No. 36 700 from Bridj^town, Barbadoa* 

irti tditis. — No, 36 373 ; palm Icom Sun Jos^, O^U Bica : tbe fruits, wlicii epoked, haw 
u taste mneb rcsend>liag that of the iwtato, ihev toim in many places one of Ibe peui' 
clpal fotxls of the Indiana near San Jorf , * 

hens helffophyliA. — No. 36 636 : edible species of Berberif grewing on the foot hin*^ t he " 
ConlerllJiu and ctHning from Cbutmt, Argentina. Fruits edibie, bine, with sweet 
r> Mu^ntUimt muMat grapes. 

,, j papayu. — 36 375 to 36 278 : Four gc<xl varietit s from hUnas Geracf , Brasil, 
i;j,v«s pinne^iida. 36 8or : \ Litgo-fiuited variety of edible hawthorn from Pekin, 

China 

. ? ! ms L}tus — No. 36 8<^H : wild peTaimmon hewn the same kxaiity. Can be used as BtexJt 
for grafting fhospyroi t<«rgtNfawn and other vwktitf. 

. r;:., twn.'ostf — Nu. j6 71 3 ; s variety from Rio < 1 * Jandjo, Bkaril with oranse-yvilow, 
aroraalic, Juicy fruits. 

(Zi. sp No. 36 6oi ; Ctab apple from Sbwuiung, Chira, admlmble grafting stock. 

No ^6 S03. Crab apt^h* with fruit thr si»c of a large therry, of dark purple ctjipur makin g 
.salient cTpmjjOte 

-fHv .jiM No, 36 <.^>0 : Multkrry from Rio dc Jam im, Uraxil, may pim'e of valae ff*r the 
jiianufaciurc of Jams and pres* r\'r^ 

f,u JWi waHa. - Nrw 36603 and 36tk>t; escrlk-nt \'iirieiit* of av^ocado frosn Haoohilu, 
Hawaii, whltlv*r they were imijortc*! hran tjuatemaJa. No. 36687; a good variety 
ham bagas, Mrith'o, 

>'ii* 'p No. 36 607 : Very hardy {dum ; ii* yrlJow fruits have a ftne srouia : ^noies from Si- 
'vria. 

— No 36 371 : 11 wild cbt'fT>’ fitwn Cmco, I*t ru, where it grow* at an altiiode 
■ >: -i KHi dt it .MKi ft lYomi^s wt 11 as grofiing stock foi svftri chtrrirs. 
n*. «p. No, 36 Aoj : fnitis, Very ain:dl juarst ol russet o»kmr, with a long pcdunck: cnaws 
fr.T.s IVkiu. Chinn. 

t •r/> ►'’rfaid. -No. 36 sCi obtained from the ** I'lnnt Introduciion Fiehl Sta- 

: 1. " d Miami, Florida. Crows on bind which is often fiorvled at Para at the mouth of 
Kiu ■] .\maronr<^ and a delicious fruh iiSfmhting that of Ansmm Chmmda. 
fN'V.' J' II IXiEtKT. A n SUAMIX and WicsoN roPBNtioc matlc an e*plorug c*pe<lition 
'■ .'"•uih Braril at the end of tot.i, and brought iMtck fotknring specieii amongst 
•■avrs; 

'!<' Nrt^ 1 * 63 '; , 3 * *. 37 ; 366*0; 36691; 3669a, Bahia na^'e! orange, from 
rhuh ba* twn dcrix-ed the nawi Orange " ctUtivaird in Otlltowta (1). 

— .Nos. 36 636 : 36 6 ^4 ; 36 r*>7 ; “ ImtUiT orange ”, l«am^ da terra ” ol 
Ri * k J.an« irn sl><>itid bi* gO-om is Florida and Chltfemiia. 

:’Hr* n srfied •- Noj» jSfybt and 3 * *3* • the ** Kosa sMUtgD “ of RSo rtf Janeiro 
•'^0 :»■ iK ’• Augnsta mango '* ot the same-loodllyz 
fv'if.i- .1 <,ii4i4/frtra — Nos, 36 703 ; 36 ?«»9 ; 36 S68 : the ”|alibtfcaba ” of Rio rW Janeiro; 

V rv cotnmint in Bmiit, {» oue of the beri and handsemirst fruit ttv-e^. ShoakJ be ctri- 
■I' I'id in Florida and CaUfonHa, 

{B4.1 


b ) Sr, fi j..^au(^' 1916, No. 6? 
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PaoF. S. C. Mason 'brought back from hi« scientific travels in ^ypt and Nabla a colfcctioii < 
12 date palms (2) growing in the Egyptian Sudan: Phoenix No*. 3*6?( 

36 818 to 36 828, He also discovered at Merovre, Dod(m 4 u» viuosa (No. 36 813), ; 
subtropical plant used for hedges, which will be tried for this purpose in Florida a® 
California. 

At the end of 1913, hDt FRANX, N. MEYEt explored the Pibvince of Chihli, China ^ 
brought hack the following species, in addition to those already mentitmed as craui^ 
fiom this province; 

Amygiah^s pmica.So. 36 S05 ; A i>each (from Pekin) with white fruit ripening in wiei« 
flesh hard, but sweet. No. 36 806 : peach (from Kalgan) fruit late, of good cpulit^'. 
not very sweet. 

Crtsfaaea mollissima. — No. 36 666 ; chestnut (from Pekin) of nu use for timber, Imt seems ttusi 
resistant to Endotkia parasiUca than the Americun clu'stnuts, therefore it mi^t be Msti 
in hybridisation expcrimeuls tocomtfine the gootl Qualitits of the American and Chm^ 
parents into one trc'C. 

Cofylus sp. — No. 36 726 and 56 737 : wild mountain hazels suit a hie for otM Jegions. i 

PfM«M5 sa/tftna. — No. 36 8oi ; a variety of plum of wine-ied colour, said to lx: as large ns 
apple. Of value possibly for the ctxjler sections of the United Stale's. 


V'INES. 

Vitis amur£nsts.~'So. 36753: Very ha rely grape frenu Chihli Province. China, where it 
found at elevations of over 5 000 ft, (brought Utek by Mr F. Meyer), Fruits small, h 
eaible. Of value as a pfirdi and arb*mr vim* ; nuiv Ixr u-H-d in hybridisation ixiK.'Tiitk: 
in order to obtain hardier vine.- for the colder sietionsof tht Vnittd Stalts 

19 - The Determination of the Dr> Hatter in Beets. — krirtbnsen, r. r., Dma 

of the Danish Slate Institution for Ex|)eriment> in PL in I CulUvaticn (Section 1 
Chemical Investigation of Edible Plants), 

Every year a large number of detenninatii>ns of dr>’ matter in riMii 
are made in Denmark. Such detenniuations are associated with the vaiiot 
branches of investigation : the agrico-econoniic testing laboratory’s investi^ 
ations respecting fodder, the State testing oijerations for the cultivatio 
of plants and the local field tests undertaken by the agrictiltural asstKU 
tions. In addition, dr>' matter determinations arc made for improtis 
roots for seed purposes and for controlling cattle-feeding (control ass^xna 
tions). In addition to the laboratories associated with the State testis 
work, a number of private laboratories undertake determinations 0 
dry matter for a moderate charge. As a rule the proanlure is that indicate 
below as regards the main lines of investigation, anti it is based upon varion 
exhaustive tests. An account of the chief }>oints of these tests is given uiti 
a more detailed d^ription of the method itself. 

In ascertaining the dry contents of roots the method of sampling i 
very important, firstly one or more samples of the roots to be tested af 
taken, each sample consisting of a certain numlx;r of roots. From then 
specimens are again c^josen, the plants being divided and samples 
,of the individual roots. The material thus obtained is then used for tli 
final selection of specimens for the actual test. 


(2) See B. August 1916, No. K73. 



AOMCtatUKAI, BOTANV, CHEMlSTSy AND PHVSIOI/SGY OF PLANTS 43 


Wliea drawing the jirH samples, as many roots mist be taken as is suE- 
ient to represent the whole mitnber of roots to be tested for their dry 
aatter. At first it was customary to draw samples consisting of three or four 
Qots, but the result was so imcertain that the test was valueless, so that 
fter a while Jarger and still larger specimens were taken, the maximum 
f about fifty roots being ultimately reached. A series of double analyses 
indertaken by the State testing stations in 1902 showed that the difference 
Kftween two such samples could be as great as 0.5 |>er cent of dry matter, 
n 1903, L. Helweg discovered that the dry contents of sixty^samples ta- 
;eii from the same picked lot of mangolds varied from 13 67 j>er cent to 
5.59 per cent Each sample consist^ of fifteen roots, and the standard 
leviation of the single samples was 0.36 per cent of dry matter. According 

0.36 

0 the law of enor this would make the standard deviation / - 0,20 

1 

XT cent, of dry matter, for samples of fifty roots. Subsequent calcul- 
itions undertaken respecting a large number of determinations of dry 
natter in mangolds cultivated and analysed by the State testing 
itations in the years 1907-1909, showed that the average standard de- 
lation in resjxjct of single samples of fifty roots was 0.18 per cent of dry 
natter. If the roots are to be sent to a laboratory^ and probably kept for 
nine time before the test can be made, a greater standard de\^ation may be 
ooked for than when they are to be treated on the experimental ground? 
heniselves. In 1909 R. K. Kri.stENSKN tested 215 single roots (mangolds), 
md found that the variation in the dr>' contents of the individual plants 
iccount for the vjiriations in that of the big samples. The weight of the roots 
k’aried from 102 gnn. to 1745 grm and the dry' content from 8.02 i^ercent. 
lo 13.76 cent. The standard deviation in the dr>’ contents of the indi- 
vidual plants was 0.93 j)er cent, but if calculated in rcsi)ect of roots of 
ume size, 0.84 jier cent. The roots weighed on an average 817 grm. each, the 
tiveragc of dr>^ contents being io.8vS per cent. If the standard de\'iation 
bf the individual contents of dry matter be 0.84 per cent, the stan- 
pard deviation in samples of 50 roots will be according to the law of 

0.84 

brroT _ == 0,12 per cent. At the testing station in Askov, where these 

.1 5;' . ... 

investigations were earned out, the actual standard deviation in the 
^ase of a large uumer of samples of fifty mangolds was 0,15 per cent of dry 

I alter. The slight difference, 0.03 per cent, is easily accounted for by the 
tet that the 215 roots had grown side by side, whilst the samples of fifty 
referred to tests on comparativ'ely large stretch^ of land. — Repeated 
Sts hav’c demonst rater! that the small roots have a higher dry* content 
the large ones, and the samples drawn must be of the same av'eragesue 
s the roots which the test is to represent. 

This can be done by drawing roots of medium size and also of various 
hes, Buti calculations have demonstrated that the dry content arrived 
f ^^iIi be somewhat too high, if medium-sized roots only are taken and 
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it is therefore advisable to make the desired test with roots of pzesJ 
In the case of very exact tests the very elaborate process has been rwoited 
to of sorting out the roots into three classes according tosize, and ascertain- 
ing the numbers of small, medium and large roots, 'after which tl» tests 
are compounded in accordance with the results obained. 

Formerly various methods were adopted for the iesHf^oj ihe Mni^ 
dual roots. Cubes have been boxed out of the roots or small |deces cut, 
or else a wedge-shaped incision has been made in one side of the root by 
means of a machine suitable for the purpose. But all these methods are 
defective, because the dry matter is not evenly distributed throughout 
the whole. The outside is richer in dry matter than the inside, and beets 
contain more dry matter at the two sides from which the fibres tun than 
in the smooth parts between. The only correct method is <^sequent]y 
to saw the root through several times crosswise with a machine 
constructed by L. Hei.weg and take out the final samples from the 
heap of parings. R. K. Kristen sen has found that the dry contents of 
the samples thus obtained correspond to the actual dry' contents, when 
the saw is kept sharp and in good order ; this has been confirmed by other 
tests. It also appeared that the iinal teUs of the accutnulaied the 

so-called pulp, can be carried out with great accuracy. Twenty-four sam- 
ples were drawn from this pulp of about tw'enty grammes apiece. The diu’ 
contents varied from 11.45 to 11.56 per The standard delation of 
the indindual samples was only 0.03 per cent of do' matter. A statistical 
treatment of a large number of determinations of dry matter imdertaken 
by the State testing station at Askov from IQ05-1911 substantiated thb 
result. 

The drying of the root pulp must take place at a comparatively low tem- 
perature. V. Storch stated in 1905 that drying should l)e done at a tern 
perature below boiling point, otherwise a partial separation of tlie pulj) oc- 
curs, with the result that some of the dry’ matter is lost through the dryiai; 

A. Madsen-Mygdal and P. Christensen found subsequently that tlu-se 
conversions were asjodated with direct reducing sugars and that they 
caused a loss of dry matter about half as great as the diminntioTi of the su- 
gar contents. Therefore great care must be exerciseti in the drying of swedes 
and turnips, which practically contain nothing but direct reducing sugars. 
In beets the sugar is present in the autumn in the form of cane sugar, which 
stands drying at a higher temperature, but during the winter a portion '^f 
the cane sugar is split up into invert sugar which will not stand a high tern 
perature. 

There may be practical diffiailties connected with drying at such loff 
temperatures so that the said conversions of reducing sugars c^n be cn* 
tirely avoided. In order that the results may be compared, the drying tempe- 
ratures must be the same and kept as uniform as y)cffisible. Where there 
IS a vacuum apparatus at hand, the samples can be dried much more easily 
under reduced atmospheric pressure. Permeating with gas would not, how* ; 



Aaiacm,Tt«Ai;. BOTANV, cHttscwmv Ain> mmouoGY gf plants 45 

- ., — ^ ™ — I ■ - 


PfOceduu adopted for determining dry contents of beets. 

X. Taking samples. 

Each test is made with fifty roots at least. Two, four or eight equal 
samples (J«nt samples) are drawn, according to whether very extr«^ accu- 
racy is required or not. In comparing various roots, at the State testing 
stations four joint samples are used, but in the cax of tests as regards 
feeding properties, eight. The taldi^ of samples varies somewhat, 
according to whether they are needed for field tests and take place 
on the spot, or if they have to do with tests for feeding values, in which case 
the samples are drawn from a collection of roots. In the latter instance 
five hundred roots are counted out from the store of roots, one hundred roots 
being taken from five different places. The five heaps are weighed, and the 
average weight of fifty roots calculated. 

For each analytical test ten roots are drawn from each heap, the idea 
being to have the different sizes represented in the sample, but the rare 
vvr>' large and very small roots are not included as su^ highly abnor- 
iiiai individuals cottld easily be too largely represented in the comparativdy 
small sample The samples drawn are weighed, and by exchanging small 
and large roots the weight is made to correspond to the average weight 
existing. 

In the case of field tests the plan is usually adopted of weighing and 
counting the roots on-e&ch plot of ground before samples are drawn, and 
thus it is easy to calculate the mean weight. For each test equal numbers 
of nxits are taken from each of the plots belonging to the same property, 
llicy l)eing chosen, as in the previous instance, of different axes. A suffi- 
cient number of roots are taken from each plot to make up an aggr^ate of 
at least fifty roots. The samples are weighed, and made to correspond with 
the average weight as before. If the roots cannot be analyzed immediately 
aftiT being drawn, the samples are places in hogs in the ground in sudi a 
\va>' 0:5 to be protected from frost, earth being placed round each single root 
Care must be taken that they do not dry between drawir^ and soiling up. 
As the dry contents can undergo alteration dining storage this ^ould not 
he protracted more than absolutely necessary. While the analysis is proc- 
etding the samples are taken up as required from time to time. 


2. If’asAiHg and satsing. , 

The roots are cleansed by means of a washing machine consisting of a 
rat two metres long filled with water, in which a drum containii^ the roots 
rt*voIv(*<:. The drum is about 60 cm in diameter and calculated to contain 
i saiii]ilc lot f . e. about fifty roots at a time. It is made of battens two cms. 
apart, and has a cover which is o|jeiied when the roots are put in or taken 
3«t, After being taken out of the wa^'ng machine, each root is carefully 
looked over, the earth adherii^ to it is removed with a sharp flat stick and 
a hard brush. Then the roots are laid out to drain off for several hours be- 
fore they are sawn, bdog placed in fla^ crates or on a layer of straw. 
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The sawing is done with the above mentioned sawing machine cwsist- 
ine of a table on which is fixed a circular saw worked by Imd or driven! 
by power. The roots are cut transversely in slices of a certam thickness ; 
the slices are brushed by the hand throi^ aa apertme in the table 
down into an oblique wooden shoot, down which they M into a zinc 
box und6r the saws beneath the table. Half of the table can be remov’ed 
and raised when the pulp is to be emptied out of the box, which can be 
unhooked from the machine. A tin screen is fixed over the saw to catch 
what it throws up. On the table a lath is placed, which makes it possible 
to maintain a regular distance between the cuts. The distance is regulated 
so as to get a suitable quantity of pulp (about i k^-) from each sample 
Equal” distance must be maintained between the incisions as long m each 
sample lot is being sawn, irrespective of the fact whether the root is large 
or small, or what shape it is. Five cms, will generally do. 

The blade of the saw must not be too thick, preferably not over out 
mm. The teeth should be small (about two per cm) and oblique, as in an 
ordinary saw. Thev must be sharp, and set in such a way that the bla*](; 
can pass freely through the beet. The teeth sliould be filed obliquel>. 
so that the tooth projects in a point on the side on which it is set ; if this is 
not done, the parings can easily hang together in long strips. The saw 
must not work backwards and the same st)eed must be maintained, therefim- 
it is better for it to be driven by i>ower tlian worked by hand. If the 
testing of the pulp cannot be done at once it should be put in a pre- 
semng glass or tin box with a tightly fitting cover, which must be kept 
until the final samples are weighed. This should be done, however, on tl« 
same day as the sawing. 

3. Drai^in^ !iiimp!es from (he. bidp ami treatment of the samples selecteel 

The pulp is poured into a porcelain dish and carefully mixed. The soft 
and comparatively liquid pulp from mangolds is mixe^ by vigorous 
stirring, whilst pulp from the other kinds of roots which have a firmer 
consistence must be kneaded. The joint .samples of 1 0-15 gnus are taken 
out with a small spo<m. the pulp Ixdng stirred again before t^ch sample 
is draw’n. The samples are put into cylinder glasses 60 mm. high and 45 
mm. in diameter, having figures etched u|xui them. The IO -15 grms. of pnip 
put into each glass is distributed with the back of the spoon into an even 
layer on the inside of the glass. The easiest way to do tliis is to employ two 
men ; one mixes the pulp and puts it into the glasses, the other weighs 
them. The samples are then placed in the drying apj^ratus. An ordinan 
thermostat is used with a water jacket and an automatic regulator. Where 
there is no gas on the premises, the thermostat can lie heated by a pe1f»> 
leum lamp, but it is more difficult then to regulate the temperature. Tlicre 
must be an ample current of air through the thermostat, in order that the 
large quantity of vapour develoijed in the first stage of the drying can escape 
Vajxiur should not escape from the drying chamber when the lid is taken 



aobiOTwTural botany, caCMxsnniy and fuysioi^ogt of pi,ants 47 


J. The samples shotdd mnain in the thermostat for twenty^four hours 
: a temperature of So^C - They are then taken out and pla<^ indessica- 
>TS over concentrated sulphuric add. One must be satished perhaps by 
tying some of the samples again — that the drying has been complete, 
n incomplete drying can result from there being many samples in the 
lamber. with an insufhdent air current , of if the samples are too large 
id the pidp is not carefully distributed in the glass. This may also occur 
the r^ulating is defective and the temperature is alowed to drop. The 
iisses are weighed upon an ordinary chemical balance, but others of a 
ss fine make can be used. The percent^ of dry matter is calculated, and 
1 average of the three joint samples from the same pulp is taken and then 
le mean figure for 'the two, four or eight samples of beets in the same 
Ltegory is arrived at. 

) ^ A ContribnUon to the Knowtodge of tb« Chemleal Compostddn d the Leaves of 

RubUS* — Aogosttn B., ia BoUnikai KoxUnUnyck {BtHamsclu MiUcilungf*).Vol. XV, 

S^(js V4i PP (Author'ri Sumaiary iu Ccrniim ga pp. Budapest, Nov. 4 , 

Pyl6. 

The Author has studied bramble leaves collected by school children 
1 tirder to serve as a substitute for tea iu the army. In 1914 nearly 1970 
vts were collectetl from about 12 000 hicalities in Hunga^>^ The mate- 
al sent to the Author was very varietl, for under the name " bramble- 
af " numerous species of Rubus together with numerous hybrids had 
:en collected. Two chief typeS could lx? separated from the whole : i) 
aves from low-Ijnug land, usually l>elonging to the group of Ruhus cae- 
tts ; 2) leaves coming from hilly land and approximating to the group of 

A large number of analyses w'crc carried out ; the results showed much 
ariatiou, iis might l>e expected from such heterogeneous material ; the 
lit side values were as follows : 

The dry leaves of Ruhus, were very hygroscopic, their water-content 
aryiiig acc<:)rding to the season : on diy day’s varying from 5.3 to 6,8 % ; 
n rainy days from 8.5 to 9.17 ^0. 

The ash-coutent of leaves incinerateti at 100® C. varies from 5.24 to 

The water extract varies between 38,6 and 43 32 % ; its ash*content 
etween 8.48 and 9. 2 1 %. 

The total nitrc^en obtained by the Kjeldaiil method, varies be- 
wten 2.32 and 2.73 ; the crude protein calculated from the total nitro- 

en (N X 6,25) between 15.8 and 17.0%. 

The tannin content was estimated by titrating with potassium 

permanganate solution, assuming 4 mg. of permanganate as equivalent 
0 I mg. of tannin. By tliis means, 9.3 to 12.8 % of substance oxidisable 
>y the permanganate was obtained, but about one third of this amormt 
s not tannic, for if the tannin is eliminated by adding powriered leather, 
here stdl remains matter oxidisable by permanganate, excepting that 
ibsorbed by the powdered leather. 
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Some leaves after drying had a delicate aroma, anular to that ^ tea 
others, on the contrary, were devoid of any aroma. ^leaves a^^eiie 
with water and left to macerate in a warm place assumed a j^cuhar flavoy 
somewhat like coumarin. The appearance of this aronm ts probfil] 
related to the action of hydrolytic ferments similar to those found in H, 

The high albumen content of the leaves suggested their utilisatmn a 
forage. The jCHrector of the Z(X)logical Garden at Budapest tried some fit 
ding experiments with these leaves, and found that they ri^erc eaten witj 
relish by deer. 

21 ~ A Bacterial Test for Plant Food Aceessories (Auxlmwiw). ~ uwwiiLKv w i, 

in Proceedings of th Roval Society {ItiolOi^iiiil Sfir»NVs). Scrit** H, Vol. No. H Oio. I,, 

don, August 1015- 

The nutrition of a plant depends, not only on the supply of mm^r^ 
food substances, but also ui>oii the presence of certain accessory food sub. 
stances, or auximones (— promoting growth), very small amounts of whict 
are sufficient to satisfy the needs of the plant. Hitherto the o^y meam 
of demonstrating the presence of anxiniones has been their action on the 
higher plants. Ex])eriinents showed that the auximones in bacterised iti-aj 
produced an increase in soil nitrification. This suj^ested that liquid cm) 
hires of the nitrihdng organisms might j^rovide a test for plant auxinjom-s 
It was further found that a scum w'as alw^iys formed on the surface of 
liquid whenever the aiiximone was added to tlic crude nitrifying cult tin 
from soil. The organisms fortning tlie scum arc, as yet, unidentified. I 'it; 
they are widely distributed in soil and ea.rily obtained. Again, tk 
amount of scum formed was found to increase progressively with the cjiiarr 
tity of auxiinone present above a certain minimum. More extensive 
showed that the scum formation is due to the .si>ecific action of aiudniont^ 
The accessory^ substances concerned with animal nutrition were also foisni 
to induce scum formation. Thus, it is evident that the scumdonmr.^ 
organisms can serv^e as a qualitative test for food accessories in genera). 
Having the indicator for auximones. other material can be examined k 
their presence. 

Auximones were found in the root nodules of le»guminous plants. The 
scum>forming organisms require no organic carbon for growth and. like 
nitrifying organisms, can assimilate atmospheric carbon dioxide by clitiuiv 
synthesis. Further, they are obliged to obtain their nitrogen from ;iii 
ammonium salt, as they cannot make use of nitrates. 

The plant auximones so far investigated differ from those conceniej 
with animal nutrition in that they are not destroyed by heat, as tiny 
can withstand a temperature of I34‘> C. for half an hour without lo.dni 
their properties. 

22 - The fielation of Transpiration to Assimilation in Steppe Platlta, — Hjix v < . 

The journal of tcolr/-y, Voi, IV, No 2. C.jWriiiyf, jotic 1 )j6, 

The results of numerous researches made by the writer on the stepp 
reservation in the Government of Voronezh, for the purpose of stiidrini 



PtAKt PHYSIOWKJy 


49 


:he relation of traoispiratioti to assitniJation in species of {dants growing 
n arid r^ons. 

Wb^ the decreased intensity of the transj^ration process, by wliich 
the plant rednces its water consumption, is due to the partial doang of 
the stomata, a smaller quantity of carbon dioxide is absorbed and conse- 
luently the assimilation is dimimsfaed. For this reason, a plant will be 
t>etter adapted to growing in dry jdaces, the more it b provided with pro- 
tective arrang^ients which allow it to reduce the lo^ of water to a minimum 
L'ven whfle keeping the stomata open and without interrupting assimila- 
tion. Such protective devices are the sinking of the stomata, hairiness, and 
reduction of the evaporating surface. 

Without mentioning the technical details of the experiments, we may 
summarise the most ini|x>rtant results as follows ; 

i) Plants possessii^ xeroph>i;ic organs (xerophj’tes) lose less water 
unit of decomposed carbonic acid than plants lidng in a damp locality 
(niesophytes). Thus for every cc. of carbonic add decompose Stipa 
idpillata (arid stepfjc) lost i6o eg. of water ; Coronilla varia (gra^ steppe), 
with a ratio of loo : 14, lost 1176 In another experiment. Stipa capil- 
only lost 1 25 q;. and Aristoiochin dcimtiiis, a true mesopfa>*te. last 544 
ci,’. Naturally, the plants examined were kept under uniform conditions 
iluring all these experiments. Z) Mesoph\'tes must close their stomata in dr>^ 
places, in order to reduce evaiwration, thus also diminbhing the rate of assi- 
inilation, whereas in the case of xcroph>'tes, assimilation in rimilar 
circumstances proceeds actively. Under normal conditions. Geranium 
pfiden^e (mesophyte) astdmilates 24 54 cc. of CO,; Stipa capiUai^^ 7,91 
cc. ; Phlomis pun^cn (arid steppe). 7. <^4 cc In other experiments we 
iiave, Senecio (meadow stepfK*), 14.71 cc.. Phl< 3 mis pungens 6.60 cm, 
tin the other hand, when Geranium pratense b transferred to the arid 
regions of the steppe, the intensity of the assimilation process may entirely 
cciis<* ; in the case of Senecio doria. the amount of carbonic add assimilated 
f.dl> from 14.71 cc, to J.r4 cc., while Stipa and Phiomh continue to 
(Kvelop normally. Thus we find that mestjphxles, on being transferred 
to a dr>' |>lace. reduce their assiiuilation till it is even less than that of 
xcroplntes. 

}) In coasequence of the greater aitiounl of moisture in the end- 
rtimuent, mesophvies lose, under normal conditions, less water per unit 
of time than xerophdes; if however the mesophjtes were transferred to 
iry places, their transpiration would increase to a greater extent. In the 
can* of Scnceio rforw. the loss of wrater per unit of OOf was doubled, in the 
cuH* nf Geranium pratense, it w*as 3 times as great ; in GaUopsis ladanum 
almost 10 times, and in AriMcdochia clemaiiiis about 31 times. 

Taking aj» a basb their higher or lower degree of xerophily, the writer 
(Ibido the spedes examined by him into the following groups. 

1 i) AriMuchin elemedilis and Galeopsis hdamm in wet hollows where 
ji'ii collects most and remains longest. 

I 2) Gerani um pratense, Trifolium momtanum and Bdonica officina^s, 
shallow ravines and the meadows bordering them. 
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3) Senedo doria and Coronilla varia on meadow steppes, , 
jl^CerUaurea orientalis, Amy^ddus nana, Cara^ana /ru/escens> and 
Stipa capillata in the drier and more elevated parts of the steppe. 

The conclusions reached by the writer and the method he has devised 
are of considerable importance, not only to physiology in general, but also 
from the point of view of the selection of drought resistant types. Hw tran- 
spiration factor alone is not a sufficient criterion. A rather low transpiration 
index only shows that the plant, or si)ecies in question loses little water, bu* 
gives no information as to its powers of assimilation, and therefore of it: 
productivity. The breeder of maize should thus not limit his choice tc 
the selection of individuals with a low rate of transpiration (th<^ resistani 
to drought) but, on the contrary, aim at the creation of types which combine 
feeble transpiration [drott^hi resistant) with relatively intense assimilatioti 
{highly pfodndive). 


23 - The Relation of Soil Moisture to Transpiration and Fhotosynthesb in Maise,- 

Yuncker T. r,.,in Plaiti Vol. ju, No. b, pp, UuliimoTt, Mil, June j<,n( 

Experiments to determine the relation between the amount of trans- 
piration and of photosynthesis in corn plants and the degree of soil mois- 
ture in which they were grown. The soil moisture was kejjt at tbrvN 
degrees, viz : 25. 45, and 65 per cent of total saturation. 

The amount of transpiration was obtained by continuous weighings 
of potoraeters, and the water used by the plants was recordetl. The amount 
of photosynthesis was determined by measuring the weights of a given 
area of tl;e plants at fixed interv’als. To ]>revent eva^xiTation, glazed |)o- 
tometers were used and the soil surface was sealed '^yith wax, the young mairt 
plants being protected by paper. At the end of the exjjeriment the .wi) 
showed a loss of from 1 to 5 % of the initial moisture. The relations 
between transpiration per unit of leaf area and soil moisture are shown 
in two tables. It was found that the water re*niirement was less for plants 
m the drier cultures in all experiments, Ixdiig least in the 25 |>er cent, 
in the 65. and intermediate in the 45 per cent. The rate of transpiration in 
grams of loss per sq. metre per hour .sliowed tliesame relation to moistim- 
content as did the water requirement. Thus it ap]x:ars that the amount 
of orgamc matter formed is not proportional to transpiration. The amoiuit 
of transpiration varied much from day to day, but was ai>proximatelv 
con^ant for the three senes. The variations mav l>c ascribed to environ- 
mental jchanges. 

The photosynthetic experiments were designed so as to find the rel.ition 
between the weights per unit area of leaf surface at different periods ei 
the day and at the 3 degrees of soil saturation. Plants in the dry soil 
weighed most per unit area,, the medium next, an.t the wet the least. 
The maximnm mcrea^ in dry weight ,>et unit area took place about 
mrlilnv evening. .Vfter dark the unit dry weight 

Sht TheTrr mid- 
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^4 - Germtutkm Tnto (A ttw Seedi of Gaitei Ctm {L^pldium MtUivum) under 
very Wied Condlttom. — Xjbsagb Piuouc, in Compta Rendu$ des SiOMus d€ VAcadimit 
da SiAmra, Second iralf'year, Vc 4 . r63, N* 18, pp. 486-489. Paris, 0 <dobet 30, 
1916. 

The results of numerous experiments earned out at different times. 

In potatk solutions, — This test shows a method for indicating the ger- 
[iiinating power of seeds without awaiting their actual germinatioa. On 
)ladng in a N. ix)tash solution, the seed§ that colour the solution 
yellow will not germinate, while those causing no coloration will germi- 
nate. 

In ^Ucoholic solutions, — Tests with alcoholic solutions of varying 
iihition showed that the limits of germination are expressed by a curve 
fonued by taking the length of immersion for the ordinates and the amount 
dilution for the abscissae. 

The curve is concave at the top and shows three interesting points, 
the most important being that which corresponds to the limit of germina- 
tion after immersion in absolute alcohol. It corresponds to the dilution 
?ero and to an undetermined time, but which exceeds 4 years 7 months. 
It is thus eddent that seed may be kept for a long time in absolute alcohol 
ftithout injuring the germinating powder. 

In salino solutions. ~ Tests in solutions of chlorides, nitrates, sul- 
phates of f)otasshim, sodium, ammonium, resulted in curves similar to 
those of alcohol. Formed by taking the gram-molecular concentration 
IS abscissae, the curv’es are far from coinciding ; it may be deduced that, 
:f the osmotic pressure of these solutions comes into play, it does not con- 
trol the phenomena alone. On the other hand, in finding the limit of gram- 
molecular concentration below which germination will still commence 
in the saline solutions, and above which germination is stopped, it is found 
that the libiit is about 0,4 mol, showing that osmotic pressure plays an 
iin{x>rtant part in the gerniination. 

hiHunu'd ijj the method oj situtphn^, th^ duriU^(m of iwm^fswn, oi tkf 
':i’r}tunatin^ chamher. — In tests after prolonged immersion in alcoholic 
solutions, in saline solutions, or even in spring water, the method of sam- 
pling and the length ot immersion, time during which the embr\'o may 
asphy.xiate. and the death of the embryo may result from the exosmosis 
of more or less toxic products* must be taken into account. 

1 he tests of seeds taken out of the solutions being made in a germina- 
ting chamber, the nature of the chamber influences the results. Ger- 
mination takes place better between moist blotting paper than in wet 
moss, in damp earth or on a thin film of water, ^tween boiled blot- 
ting-])a{)er it is still 1 )etter. Finally, on a thin film of oxy’genatetl water, 
Buital)ly dilute, germination takes place when it will not do so under other 
oonditioiis, 

In petroleum ether and ordinary ether. - Garden cress seeds still re- 
t’un the power of germinating after remaining 4 years 7 montlis in petro* 
leuin ether. Thdr germination power is quickly lost in ordinary ether. 
in moist air. — On fiame-sterilised paraffin floats, floating cm 
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led water in a glass'box hermetically sealed, the seeds dltipmum s<rti 
vuM conld gencinate : but there are large individual differences and th( 
germination number depends on the temperature* so that, even at aboul 
the optimum temperature (2i® C), the variation could be considerahle. 

Seeds that had not germinated with a water^turation equal to i 
had not lost their germination power after 5 months. Gaj:d^ cress seid 
did not germinate in damp air with less water saturation than I, for 
instance equal to 0.98. ‘As regards age, r month old seed had not 
germinated after 20 days, with water saturation unity, when grains of 

1 to 5 years germinated after the third day under the same conditions. 

In oxygenated leater. - Old or young seed, but more or le^ alterivl 
by the medium in which they were placed, can still germinate in oxygena- 
te water suitably diluted and renewed, while they germinate badly or 
not at all under other conditions. 

An experiment on old seed gave : out of 10 seeds, 8 years old, after 
14 days on spring water, between moist blotting paper, on wattr with 0.43 
vol. of oxygen, 5 produced i to 2 mni, of radicle in the first case ; 6 p^uud 

2 to 5 mm. of radicle in the second, and 3 have freed the young plant in 
oxygenated water. In solutions obtained by diluting water containing o.-S 
vol, of oxygen by ^'2- ^ V Vi<> germination still took place in the 
14 strength dilution, but not in the strength. The action of the oxy- 
genated w’ater is ini]>roved by renewing the water every day; it shonid 
by noticed that, in cultures on a thin film of water, changing the water 
ever}" day produces similar effects. 

Oxygenised water, suitably diluted, at first favours germinatiot), 
but the young plants are retarded in their development, remaining short 
and squat (i). 

Graduated Germination, - Seetl that had ct)mnieaced germiq^ilioj 
in moist air at a water saturation of 1. then placed in a water saturati-^n 
of 0.87, ceased germinating ; after 10 days stojjpage, the same seeds recom- 
menced germination after l>eing placed I^etween moist blotting pawr. 
The author has thus obtained “ interrujrted germination " so called bv 
Th. de SArssiTRE, but by another method. 

25 - On the Inheritance of CerUin Stem Chancters in Sorghum, - *; k 

(Deputy Director of .Cyrkutimc. N'arlhcrn DivUion. XL»ar,j-s Ilnitlrtiev Un I h, f ' 
cultural Journal oi InAui, \ol, XI. I'urt U, pp i pLitc. DUinittii, i 

Attention has already l>een drawn (2) to the occurrence in x'ns 
strains of selected aorghums of two distinct ty|)es differing a$ rr^ards tbr'-ip- 
4)earance of the midrib of the leaf. In one the midrib apj)ears as an opa'jiif 
white band running the whole length of the leaf, wliile in the other the ini^- 


([} Compiire Dkotoussy, fntluence ot oiiyRcnatetl water on ilmnlnRtbo Id t 
Raidus de VAcadmiedrs Saence,, Vol, ifti, .V i^p. Tlte author coti,(mr.o^ 

tws exp^nme-nts through re.whn? thU conimunkrttUm. 

The conunumcitUm b rtbitr.ictcU in fl. June .V» (ay, . 

(J) Bknsos aarl ScBa\ Km The r,rcat Milh-t or 8^>tKhuin In Kadra» BmU tifPt 1.% 

.Voi/ra'i. 
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rib of th€ lower leaves is marked by a dun white, generally broken, baud, 
never extending across the^ full length of the midrib and rarely to the end 
of the leaf ; in the upper leaves the midrib is devoid of any white marking 
whatever. 

A greyish midrib has been definitely shown to be associated with a 
stem rich in sugar, a white midrib to be associated with a dry fnthy and 
tasteless stem. 

Tests have now been carried out on the inheritance of these characters 
with the result that the pithy character of the stalk has been shown to 
Uiiave as a simple dominant to the sweet-stalked character. The difler- 
dices in the characters of the midribs of the leaves do not become apparent 
in the plants until these latter are about 6 to 7 inches high. 

- Stud'ei m tile Correlation of Charaeters in the Oat Plant, hi U. S. A. — 

i.ove U. H. and I^eioiity C. £ , in Commit Vnwrrttiy Agrtcullyral Expettmeni Staii</n, 

Mrmotr 5, pp. I '70. Itltaca, N. Y., 

The numerous researches on oats have undoubtedly contributed consid- 
erably towards their improvement but a great deal yet remains to be learned 
as to variation in this plant and correlation of its characters. For instance, 
we are still ignorant as to wEether there exist characters cajaable of provid- 
iini^ a sr>und basis for selection or if. sjieaking generally, the whole of the 
laiiatomical characters vary during the progress of the season to such a point 
■ ^ to exclude their use as a means of progressively inipro\icg the plant. 
Similarly with regard to correlation of clmracters : it still remains to be seen 
wlietlier characters capable of correlation are subject to changes in their 
iinUual relations from year to year followii^ seasonal changes, or whether, 
t n the other hand, they are suffidently stable to furnish a sound basis for 
the breeder. One is stimulated to put the following questions : 

I) t>p Uk taltfM pbtsts f^Qdtice ; 
the Largr^t ontoost of »i.rd ? 
the guiiii»7 

:) Iq pfcipodnlon a« tbecuim» tftCfcdae itt number: 

d) ia th<Tc a corrrtpQeding Incnaw In the yield ct (jrain per cuha ? 

Q) <toe« thr avcraise number of gnuns per culm imreafc r^r diming ? 

. t'i does the ttvetage vreight ot e gmln increufte or dimiutth? 

3) I>o thev various reLitkwshlpt remain unchang^ from \’«aT to year ? 

Ill order to answer the above questions researches w'ere made into the 
ariaiion and correlation of various characters in the oat plant, even under 
arying en\'ironmental conditions, during the period i goq-iqi 2. The wht^e 
I the material examined was derived from a pure strain of the Sixty'. 
*ay ' variety, isolated and sown in 1907. In iqoq analyses were made of 
wj t mire pl^ts ; in 1910 and 1912, of 400 plants (i). Xo material was exa- 
limd in 19x1, the crop in that year having suffered too much damage frean 


i) In iyo6 cmly the'«ates wm meimiaed, B25 in number. 
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ahm: II Coptci^Uttnis bttitccn " hci^ki of <i plant " and "avcrattc uct^ht of a ^rain 
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Among biometrical data detepnination was made of tla Mowing 
values: . t 

froto ttliril of L soil to the base of the apical spikdrt. divided by 
the o! 8'*^ **P'*®^ 

^“‘"'4) Avmge yield of grain per culm (total yield of a plant divided by 
the number of culms). 

Total mmher of grains per plant. . t ‘ i 

6 ) Average number of grains per culm (total number of grams of a 

nlant divided bv the number of cuhns). . . . , .1. „ • r 

^ Tderrugr weigh! oi a gra,n per plan! (totd weight of the grains <1,. 
vided by their total number : quotient expressed in milhgrams). 

81 Total number of spikelets per plant. t -i, 1 , 

q) Total number of spikelets per stem (total number of spiields 

on a olant divided by the number of stems). , , , , 

^10) Average number of grains per spiiekt in a plant (total number of 
grains of a plant dhided by the number of spikelet.s. 


I. CORREUTIONS BETWEEN THE '' .WER-SGE I.ENOTIi OP A PUNT 
AND THK RF.MAINIM'r CHAJCACTIUl:;. 

I) Correlation mth “ total ^ram yield per plant ” Tliis Ls illustrate 
by Table I. in which are arranged the data obtained in 1909. In this douo.e 
entry Table the “ average lengths " evety 5 an., starting with 40 cm., are 
arranged as ordinates, in the first cohiinn on the left, outside the Irarnc. 
The " grain vields per plant ” in grams, are arranged as abscissae above thr 
frame. Within the frame are inscrilx'd the numbers of plants which show in 
each case such or such combination of “ average length and 
yield. ” For example, the niimlx^r ii plaml in the 7th column from the 
left, 9th line, shows that, among 500 plants examined. 1 1 have an averasit 
length of Mween 80 and 85 cm., and a grain yield of between 6 and ; st. 
Outside the frame, below and to the right, are placeil the res^iective total' 
of plants for each categoiy of length and of yield ; in the soutb'Cast 
is placed the total number of plants examined : 500, — Tables II and III 
show a similar arrangement. Table I shows a very distinct correlation Ije- 
tween " average length of a plant ” and total grain yield of a plant. ’ Th 
coefficient of correlation is 0.680 - 0.016 in 1 909. lu 19IO and lOiii 3 
similar correlation was observed but, in this case it was less distinct. 

2) ’Correlation with “ average gruin yield per culm. " — The forego- 
ing is positive for the 3 years under obserx’ation with a nuudmuni cocH- 
icient of 0.850 - 0.008 in 1909. The minimum weight of grains per culm 
0.1-0.2 gr. was observed in a single plant. 40-45011, in height ; tbe maximuni 
wjight ; 1 .8 - 1 ,9 gr. also in a single plant, 85-90 cm. in hdght. Between these 
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Jiiiiits, iB a more or leas regular r^tiooship betn^eea increase in length 
of and increase of ^^neight of grains per stem. 

3) Correlaifo» with ** total number of ^ains per plant, " — This 

varies from 0.487 0,026 in 1910 to 0.676 ;r 0.016 in 1909. 

4) Comaiitm with ** average number of grains per plant. " — Varies 

froiri 0.658 0.013 in 1908 to 0.835 J; 0.009 in 1909. 

Thus in tl^ two cases 3) and 4) there is a high degree of distinct and 
stable correlation. As the height increases the average number of grains 
increases with it, whether per plant or per culm. 

5) Correlation with average weight of a grain per plant. " — This i« 
illustrated by Table II containing the data for 1910. The coefficient va- 
^es from - 0.023 Z 0.034 *0 ^9^0 fo 0.555 x 0 016 in 1908. i. e. from com- 
*- Utf absence to a high degree of correlation. The ratio between “ average 

L'iglrt of a plant “ and “ average weight of a grain ” may be either very 
arrow, or in some cases on the otl^r hand may be modified in such a way 
Kit the two characters may be i>erfectly independent of one another. This 
\shat was observed in 1910 ; e.'g. to the weight 18.8 - 19.5 mg. there cor- 
>jxind heights varying from 45-50 cm. to 80-85 i con\-ersely, to a 
ci^ht of 65-70 cm., for e.vample, there correspond weights varying from 

- 5 ^ 3-5 *1^8 ^023.5-24.51^, 

6) Correlalfon with nH#f^ 0/ culms per plant. ” - Varies simi- 
irl> to the preceding, the coefficient of variation hiring comprised between 

4.* 0.034 ^>-523 ' 0.024. 

7} Correbition with “ K«wt6<*r 0/ spikelets percidm, — This, on thecon- 
r:ir\ . is stable and gives a liigh ccxfffident comprised between o.Ocpc^ 0.012 
;ul o>i7 ‘ o.oio in 1909. 

H CoRRKtATIOKS nKTWHKV 'WTOTAL UR.V1N YIEU) PER PIJVN'T 
AND THE REMAINING CH.ARACTERS. 

i) ( orreiaiion wtth ** average yield per ettlm — This correlation is 
Very distinct and stable one. the coeflicient being comprised between the 
arrow limits 0.692 y 0.018 aiui 0.761 - 0.013 *** 1909. hut owing to the 
intven mode of growth in the oat plant the correlation is not perfect : some 
teiiis develop to a greater extent than others, in such a way that the plants 
nth numemus stalks often give a relatively low \rield per stalk. 

i) CorreiaHon with “ total number of grdtNS per fdani. — I fistinctly 

xdtK f : the codfficimt varies from 0,918 - 0.005 *0 19*9 to 0.098 0.001 

a The plants with ytdds of r-2 ; 11-12 : 19-10 gr. bear 100-150. 
X' ; 1200-1300 grains respectively. 

j) CorredaUon with average of grains per pdant. ’V — Similar 

0 thv lireceduig though perhaps somewhat less distinct 

1) CoTHk^ion witii ** average weight of a grain per planl. " ~ This is 
■^fv variable always somewhat low, as shown by the coef&!tents 
^^35 0.034 M 2^0 0.220 ri o«032 in 1912. Cood and had bearii^ 

^hnts often cariy^rains of eciOai average weight : thns grains weigiung 


.5 
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16,5 ' 17.5 mg. are found throughout a whole series, of plants the yield of 
which varies from 0-1 to 6-7 gr. 

5) Correlation with " number of spikelets per culm. " ~ Positive and 
high. The greater the number of spikelets per culm the higher the grain 
yield. 

6) Correlation with “ number of culms per plant. " - Positive, the coeffi- 
cient vandng from 0.712 4^. 0.017 in 1910 to 0.912 i: 0.006 in 1912. 


Ill, Correlation between “ average weight of a grain per plant 

AND THE RE3L\ININC CHARACTERS. 

1) Correlation beticeen “ average weight of a grain per plant ave^ 
rage weight of a grain per culm. " — This is very low and varies considera- 
bly from year to year : from 0.225 ' G.032 in 1910 to 0.464 -f-'o.oiS in 
1908. Nevertheless it is always superior to the correlation between “ averfige 
weight of a grain per plant " and “ total vield ])er plant. ” . 

2) Correlation with “ total number oi grains per plant. " — coeffi- 
cient varies from - 0.253 " 0.032 in 19 lo to 0.07 1 ■ 0.034 in 1912, 

3) Correlation with “ total number of grains per ctdm/' — The coef- 
ficient varies from — 0.172 + 0.033 in iQlo to 0.300 0.021 in 1908. 

These correlations 2) and 3) vary considerably from year to year, whilt^ 
remaining, on the whole, \’ery low, to the extent of Ix'ing occasionally ne- 
gative. The number and weight of the grains may increase without being 
accompanied by corresponding mollifications of the other characters. 

4) Correlations with “ average number of spike! ds per eulm — ‘‘ ave- 
rage number of grains per s pi held ” “ number oi calms per plant. " — Very 
variable and subject to fluctuation. 

IV. Correlations between -'avek.oik NriinER of spikelets per 
culm” and the remaining ch.vractkr.s, 

1) Correlalion with ” average number of grains per spikcld. ” - Po- 
sitive : the coefficient varies from 0.253 ^ 0 (>32 in 1910 to 0.324 ^ 0 027 
in 1909. 

2) Correlation "with total number oi spikelets per culm. ' ■ Still nar- 
rower : in 1908 the coetficient is u.'^8o * ().(Ki5. The data obtained in 
that year are arranged in Table III. 


V. ~ Correlation between the 
AND the remaining CHARACTERS. 


” NUMBER OF CvrUMS PER PLANT ’ 


1) In a particularly favourable environment, the increase in the nuin- 
t^r of culms is accom])anied by a corres[K)nding increase in : the height of 
the plants — the average grain yield per culm — the average number of 
grains per culm. But these correlations are always rather low, fluctuat- 
ing and may sometimes disap^)ear completely. 

2) The increase in the number of stems is also accompanied bv an 
increase m the total grain yield per plant. 
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3) The mimber of stems ” and "the average weight of a grain " 
ry independently of each other. 


Conclusions. 

It results from the forgoing that certain characters may furnish a good 
is for the work of selection. 

III. “ Coftflations between average numbet of spikeUis per culm " 
and total number of grains per culm observed in 1908. 


Total numhtr of grains p<r culm. 



I) The variable nature of the mete^jfoU^cal factors influences the 
JiKtricid values, producing more or less marked oscillations about the 
an values. The conditions which bring about a Tfxluction in the grain 
M lilso determine a diminution in : the height the plants - the 
fill H r of grains — the number of stems — and inctease in the sue of 
■ -grains. 

-) Decrease in the number of graims has greater influence on the 
1<1 than decrease in sue of the grains. 
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3) Decrease in the values and mean oiefiSicieiiti is accomps^njbd b\ 

decrease in the variability. 

4) The correlations are classed as ‘'fluctuating or stable accord- 
ing to their greater or less degree of sensitiven^ to exten^ factors 

5) For example, high, positive and stable correUtiona are ot^rv&d 
between the “ average height of a plant " and : a) “ total and average yields ; ' 

b) “ total and average number of grains ; " c) “ avOTge number of spike- 
lets per culm. ” On the other hand, fluctuating correlations occur, higii 
in some cases, very low in others, between " average length of a plant " 
and : a) "average weight of a grain ; " 6) " number of culms. " 

6) The " total grain yield per plant " is in dose correlation with; 
a) “ yield per culm /' b)'* total and average number of grains ; " c) " num- 
ber of spikelets ; " rf) " number of culms. " 

7) The " average weight of a grain ” is only correlated to " averai;^ 
yield per culm " and to no other character. 

8 ) The " average number of sinkelets " i^er culm is in dose corre- 
lation with ; fi) " average number of grains per spikelet ; " 6) " number oi 
grains per culm ; " c) " average height of a plant ; ' d) " yield of a plant. 

a) As regards correlations between “ number of culms per plant" ani] 
other characters, the following observations have been made : 

With : a) average height of a plant ; " b) "average yield per culm : 

c) “ number of grains. ” fluctuating and variable correlations. 

With “ total veld of a plant”, stable and positive correlation. 

With " average weight of a grain ” a correlation usually positive but al- 
ways very' low. 

In short, in order to increase the yield of oats, preference should 1 * 
given to those plants which are tallest and bear numerous spikelets e.ach 
of which is w ell provided with grain. There is no need, however, to attuc!: 
much importance to the size of the grains as these latter often given 
values even on small, ]xx)rly ]>roductive plants. 

27 - Correlative Qiaraciers of the Rice Plant — Jacobson h. rcwct Want imiu-tiy 

Division), in The Philipfnnt’ A.iricuUuru! ktrtiW, Vol. IX, No. pv> MiinUa \ r.’-.. 

The results of numerous researches made by the writer in the Philip- 
pines from 1909 to 1913, on the correlations existing between the anutiv 
mical and physiological characters of rice, the duration of the growth \>c 
riod and the yield of grain. 

Average durahon of growth period {from sawing to campUU maiunrn 
of the grain) and the yield of paddy. — Table I gives the most important 
data regarding this subject. 

When the growth period is not less tlian 120 days, or longer than i 
it has no appreciable effect upon the yield. On the other hand, great 
precocity is nearly always accompanied by a decrease m tihe y^d, as cas 
be seen &om the many experiments carried out with varktks Ix^ 
land aikhijtod rice which mature in less than I20 days (mimntum 100 days), 
but always have a much lower yidd than other varietM9 with a giowli 
period lasting from 30 to 45 days lot^er, Equally unsat^actocy resuln 
are obtained from varieties that ripen very late, since the rime maturity 
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Ta ble I. CmdaHtm of durathn of growth period and yid d o} paddy. 


Ooammom 

netsUos d fTowtfc period 

•A.v«nfe > 4 eid of 
paddy per hflctKc 

5 

114 days 

8*9 kf. 

i6 

iz.f .8 

I 849 

88 

»35 

1 715 


1448 

1903 

129 1 

*54 

I 74S 

*33 1 

169 

I 966 ' 

i66 

174-3 

1995 

163 

184-5 

1 8^6 

89 i 

193-5 

1 37 <> 

»7 j 

1 210.2 

i....... i 

I 024 


ifteit coincides with unfavourable weather conditions and opportunity 
s afforded to diseases and pests to injure the plants and thus lower the yield 
if ^rain. 

7 iUcring and yield of paddy, — As the number of culms per plant in- 
Tcases. the >neld also increases. The true sij^aificance and value of the 
illering character is not yet fully realised, but it may be regarded as 
t r\ desirable. Scanty* tillering may be remedie<l by very thick planting. 
:able II gives a summary of the correlation obser\^ed between tillering 
ind >ield of paddy. 

Tab le 11. — Correlaiion of iillerin^ and yield of paddy. 


OccojTfncca 

of cnloi per pfauit 

ATcn^ ylrkl of peddjr 
per hecteie 

3 

2-7 

5^1 kg 

44 

3-6 

I 007 

208 

4 4 

1 M 2 

^83 


1 776 

349 

I 6.4 

E $89 

137 

. • 7.4 

2 20t 

38 

8.3 

*415 

IP 

9.4 

2 5»t 

6 

10.4 

2 314 

2 

«*.9 

2797 

* 1 

11.6 1 

2373 
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In these calculations, it must never be forgotten that tillering> the im 
ber of grains per panicle, and grain or seed size, are elastic or compensy 
ing characters, thus a large number of seeds per panicle may coiTes|)0) 
to a small number of culms on the other hand, a small number of gr^i 
per panicle may be counter-balanced by the better develojKnent of 
grain due to different organic requirements, or to the meteorological cun^ 
tions obtaining during the various phases of growth. 

Length of culm and yield of paddy. ~ Table III summarises the mq 
important data on this subject. 


T.^ble III 

- Correlation of culm length and yield of paddy. 

Occurrences 

Avrru^ kii^^b of culms 

Vicki of ptddj 
beets rc 

4 » 

I 058 mui. 

1 150 

45 

I M 3 

1 26S 

101 

1 237 

» 4^3 

7S3 

1 35 » 

I 560 


« 445 

I ‘ 5 * 

169 

* 54 ^ 

2 060 

133 

1 0.|S 

I 841 

{^6 

I 747 

2 0]8 


I 840 

2 296 

*3 

1 044 

2«25 

2 

2 OtAi 

» 750 


Within certain limits, at least, the increase in the culm lengtli i'i 
sociated with greater prcxiiictivity, In selection work, it is ad\nsriblti 
take 1.5 m- as the standard culm length ; by selecting short-steninu 'l n 
rieties, plants of low yielding capacity are obtained. I^urther it is notta 
fati; that varieties with short culms resist lodging best, for the abilit' J 
a plant to withstand higlj winds dejKmds u]X)n the culm structure ami roj 
distribution. In the case of all varieties, but esiKHnally in that of the t;iB< 
kinds, the culm length varies from one year to another according to the ^ 
son, but w'hen the deviations from the averiige are very great in either! 
rection a perceptible loss in yield results. 

The namber and shape of the trains and the length of the growth 
The shape and the number of grains in the panicle have little effect n|>on ti 
yield. Varieties with 100 grains {jer panicle can produce as large a cr^ 
as those with 300 grains per panicle. Varieties having lot^, slender graii 
may give as high a yield a.s those bearing short plump grains. On tlie ntb 
hand, grain length has a positive correlation to the maturing perish 
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longer the grain, the more time the variety requires to ripem This is shown 

in Table IV. 


Tabi.e IV. Corrdation of grain length and duration of growth period. 


Occurrom 

Average ksgUi u! gnis 

Daratkm 
oi gnwUi period 

x6 

6.$ ram. 

152 6 

2lt 

7.5 

j 6 i ,0 

32 ^ 


164.9 


93 

i*}g.O 

55 

10.3 

173-3 

6 

Jl 2 

1 79. S 

A negative relation exists ixdivecn the width of the grain and the 

ration of growth peritHl. iis is shown in Table V. 


Tahi.k V - 

CorrWrf/j<>« of grain n idth and length of growth Period. 

Occur 1 race* 

Avcra4!r vidth 
o2 gruiri 

Avera^ duratk^n 
uj grew th period 


2 55 mni. 

I72.V days 


2 76 

ibij.S 

^53 


*67. 5 

lu2 

3 

*576 

li 

4.16 

M 5 > 

4 

4 57 

1 4O.D 


Hut since the amount of time required to attain maturity, if within 
the limits iiulicated above, doe.s not have any marked influence on tlie rieid 
of i^rain, the principal interest in thi^ character is with regard to selecting 
a \ ariety which is nK»t adapted to the average rainfall conditions in the 
district in which it is to be cultivated. 

Xnmbcr of grains per panicle and length of grmcih period. — The larger 
the number of grains per panicle, the longer the growth period, as is showm 
in Table VI. 





TABtB VI. — Condatim of grains per panicle and dnraHim of p^h penod. 


Occurrenc** 

Av«rme number cf 
gr«fatsper|Mnlclc 

Amace dnntUMi 
of giwtli period 

7 

92.fi 

142.4 day* 

83 

132.fi 

* 53-9 

240 

173-9 

*61,7 

215 

240.0 

169.2 

129 

280.5 

i 

60 

319.8 

i * 73-6 

16 

i 359 * 

187.6 


Length of culm and duration of growth period. — When the culm length 
is from i to i-5 m. there is no correlation between this value and the dura- 
tion of the growth period. On the other hand, beyond this limit, there is 
direct correlation ; the longer the culms the more protracted is the gro'rtib 
I)eriod and vice versa. For 167 varieties havnng a culm length of 1,5 m. . tht 
mean growth period was 164.6 days, while 84 varieties with a culm length 
of 1.7 metres required 1 72. 4 days. One hundred varieties with a mean culm 
length of 1.2 metres required 157.7 reach complete maturity. 


Table VII. — Correlation of length of culm and duration of growth prrwd 


Occuirencej 

.Kvtngc length ol culm 

Amatedurfeko 
ot ftoirtb period 

4 * 

I 508 mm. 

157,0 d*jr« 

45 

* *43 

153 « 

lOI 

1257 

x6o.i 


* 350 

163.8 


* 445 

164.8 

169 

* 548 

*70.7 

133 

1648 1 

* 77-0 

86 

1 * 

« 74<7 

50 

I 840 

17x4 

*3 

* 944 

187.3 

2 

1 1 067 

161.5 
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len^ of cuimand of rachit. Hicre is dii«ct correlation between 

>se two values aa is shown by Table VIII. 

Table VIII. — Corrdalum of len^h of culm and Un^h of rackis. 


Ooairrfpoef 

j Av«r*fe l«agU ot cvlm 

3 

1 

Overate let^ sS todrit 

17 

i 

I 930 mm. 

181 mm. 

*69 

i < 298 

230 

47a 

1 1 488 

27X 

tSS 

1 1 668 

320 

n 

a 139 

360 

Length and diameter of culm. — As a rule, the longer the culm, the grea- 
its diameter, as is seen in Table IX. 

Table IX. ~ 

Correlation of length and diameter of c%dm. 

OocurroKct 

i 

Lcftstli <4 cuUb 

Xeifl dWneto- 

4’> 

1 

X 240 aim. 

4 ,6 am. 

aaS 

^ X 346 

5.5 

405 

I 47* 

64 

234 

I 545 

7 } 

28 

1 ^12 

8.2 

5 

1894 

94 


I'hc number of nodes and the dmaiion of the i^owtk period. -- WTiilc the 
iif.'th of the cutim varies considerably according to the growth conditioas 
revuiliiiR^ the number <rf nodes is quite constant for a given variety, Va- 
eties wliich have many nodes tend to mature later than those with 
^malk r number, as is shown by the data given in TaWe X. 

A slight positive correiation exists between the length of the grain and 
tiat of the culm, and between the length of theiachis and the number (rf 
|s rainifications, w^ there is a negative cmrdatioii bctwe«i the number 
no(ks and the length of the tnteroo^ 

Although the writer has only ezamiiied the varieties of rice cultivated 
he PhilipiHoes, the ntimber ol data collected, and the exactitude of the 
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Tadle X. - Correlation of number of nodes ani dur ati on of grmvi k feri 



f 1 

1 .Average ntuBber trf ao«Je» 

Average dwatlou of 

Occurreneps 

1 per culm | 

gT<wUi period 

2 

3'7 

II 4.0 day^ 

16 

4,6 

M 7-7 

375 

5.3 

152O 

427 

6.3 


7-3 

188.M 

I4S 


6 

S,; 

207.5 


niethoils cmpSoved in the work, render his cxracUisions extreruely iiitni: 
ine to those enRiiged in the selection and unprovcment of this nn])-.ni 
plant. In the best individuals, the develoinneiit of the v^ous 
shows average values, avoiding extremes such as great length or shorta 
of culm ; too sreat prccx-ity, or the revers.' : these exUeines ben.i; 
accompanied bv low yield, as has alreach’ been d>bserved in the case oi nsi 
barley and oats. However, after having eliminated the plants po>y- 
characters correlated witli a small grain >‘ield, the plant breeder >bn 
when isolating tlie most suitable tyiH^s, give the preference to thost^ ol wj 
the positive characters oscillate around the average value, rather than, 
for exaggerated forms and cliaracters which are nearly always 
with a deficiency in organic e(iuilibnum. and consequently with a dare 
in \ieUl 

2S ' Correlation between the External and Internal MortAok^ and tiw l^ngiliol 
Vegetative Period of some Varieties of Trifoiium prateasei Raearth-i 
in Russia.- “ad)iirK.-mi'n. I'>. v ). in \ 

MOMitf tt.vrHtt n.r, H. .U U k i A S, un<: . 

(■./ !h: i«5>«"rv "f P S. KO-iiivrrcu Wil. N\ II. P.irt i, pi> rttr>>eT:i-i, : •; 

Researches carried out part at a farm in the province of f)rcl, 
the agricultural laboratory of the University of Kiev. The ob>cr\ii' 
were made in vyiz and 

In the first year, 5 clovers from ditlercnt localities were teste<l : i: 
dolia clover ; z] Orel clover ; improved ^drel or Stronkovsk 4I 
priitense ; 5) K^rm clover. These varieties all had a different 

ing time^ and from this point of view could be divided into two 
i) early clovers, including the Brst three varieties ; 2) lAiU clm'ers, 
the two latter varieties. 

In 1912, the Podolia clover began flowering on June 1 2, and tkd 
and Stroukovsk 5 to b days later. The two late varieties, I • 
liosum and Perm clover only commenced flowering on July 1. l|i'‘'. 

difference in time of flowering between the early and late varictit^ ^ 
maximum of about 3 weeks. 





68 


TI4ANT CREEPING 


In the second year, two varieties were studied, Poddia clow and Tri- 
foliui^^at^folLn, ; they began flowering respecbvely on May ay and^ 

n'S the above varietia, the foUowing morphological characters werti 
studied : 

MORPHOUXilCM. CHAKACTBSS (» ^0 '“'f 

Diameter of the cells of the paHsade parendiyina (40 ^ 

I^gth of the stomata (io measurements per leaf)- >*tt»ber of cpltlertnal ftonata vi, 

sible in the field oJ the mlaoscope (to counts per leaf). 

o. cpidenral «lls visible in the field oT the miw (5 eonnU pe, H 

EXTEILNAL morphological CH.ARACTEitS {W 65 pUutS pn WWtfy) - 

Length of the stem. 

Number of iotemodes per stem. 

Nuiid)er of branches per steni. 

Number of inflorescences (heads) per stem. 

Average area of a leaf. 

AH these characters are summarised in the table on p^e 67. As re- 
gards the internal morphological characters, the table shows that : 

In the early varieties of clover, the length of the stomates and the dia. 
meter of the c^s of the palisade parenchyma are greater than in the laU 

varieties. _ ^ . 

As the length of the stomates dimimsh«, so does their number increase 

per unit of area, as also do the number of epidermal ceHs. 

As regards the external morphological characters it is seen that the lat< 
varieties have : a longer stem — more internodes — a more marked tendency 
to branch — a greater number of flower he^s per stem. 

Correlation between the number of iniernodes and the tims of flonenni. 
— The author quotes from Russian work done on this subject . 

With regard to the varieties of Alectorohphm (— Rkifumlhus) mujx 
N. V. ZiNGHER (i) wrote : " These varieties, flowering at different jxriixH 
differ from one another not only l>iol(^cally. but also morphologically. 
The relatively late flowering variety, suitable for cutting at the end of 
is distinguished from the si)ring-flowering variety ait in June by : doubk 
the number of internodes and a more marked tendency to branch 'Hie sami 
author writes, regarding 5 closely related varieties of this plant : " A cm 
comparison of these different varieties at flowering leads to the concta 
that all the differences between their vegetative organs can be reduced tt 
a difference between the number of intemodes pet stem and in the 
of development of the chief stem. A close relation has been establidie 
between the number of intemodes and the lengUi of development 01 
variety : the longer the development, the later is flowering and the large 
the number of intemodes of the principd stem ; the rapidity of de\v op 
ment of the stem is closely connected with the time required for (lc\'e op 
ment On the other hand, V. N. Khitrovo. in lus CrUical Sotes o* 


(I) Cf. buUeUn of the Tiflis BoUnkal Getdeo Vot. XXI. FWt t. 


(Erf.l. 
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le ^enus Gmm and Us hybrids in the province of Ord, says : We are certain 
f the foUowh^ facts : 

" i) The ntnnber of internodcs is sufficiently constant for each spe- 

ieS. ^ ^ ♦ 

“ 2) It U the most evident external sgn of agiven period of flowering. 

'• 3) The numbw: of intemodes is also connected with c^tain other 
sternal characteristics of the stem. 

‘ The selection id plants : i) ""of early flowering " ; 2) " of late flower* 

is the same as the selection of {dants : 1) ’* of a limited of struc* 
urc ’ : 2) “ of a numerous type of structure " with an exact agreement 
hth the terms of comi^rison. In other words, within the limits of a 
t-rit'S related forms, a fixed unity of time, that is. the unit of the ve- 
etiitivc i^eriod, corresponds with the development of each structural 
[iiit of the plant in space This autlior further writes: " we can thus 
nclicate an external cliaracter useful for selecting in order to obtain a \^a- 
iet\ of a certain type of flow’ering " (i). 

Jo[.TKK WITCH says that his researches show the existence of a corre- 
ation l>etw'een the two classes of characters : structure of the stem and di- 
iK'iHons of the cells. He has also measured the length of the corolla tube 
n these varieties and has found that it is less in the late varieties than in 
;]ic early ones. 

In grouping the information on the internal morphology' (see Table) 
Tooling to the 3 most common colours of the crjrolla : red, pink, white, 
found that in the Perm varietythe non-red flowers form lo % of the total, 
liitt in all the other varieties, they form 50 % ; on the other hand, in the 
irifties wnth white flowers, the stomata are smaller than in the plants with 
fl llowers. 


u (’AUMiKeoBi>d>. A.|F.A.s.wvrenov),iii T)hjom hmpono fiputi.w^HoU Kfmnuzjkii 
.t lintaHflt, So. 12 p 2,0, JVtnHrmU. IX'cvmW'T has |rtiblisht<lnoU* 

wi; I linu the Kns»«iaii tra»-UatU>n ot Fbc« iiiTn> WT»rl! on the si^leeiion 01 a^rictiliural t>!ants. 
iiih ftKirl U' dtJver sdecthMi in he : There are two ftmnsnf thts dover in : 

Ilf otii (.1 ipown cWtfly in the iirovlnoes <»l Orel and Toula ; Snuttiefn early dover. 
in StAith west ThtiK- fiWtns were studied U»r 3 j-enrs in the I’nited States, ami 

dedded. The lirst Sorai was desseribod t)y infUNO as a new variety rn;oittim 
iVfl , HHm Hnmd. It » dii^r^ulsbed front the sootbem form by tatrr llowerine, btUor 
and (p^cutcr devdopmcfit oi the vefetath'c orxnss, greater productivity, snudler aad 
iutr< ! ^trds and Is more bstlnit. These resenid^ drew attentkm to the ffiwnn* in Kussiit. 
»<*!« ?«=uiid tltn. owiiif: to uot lilsf iiMjai-dURg these two fonus, Ord dover has been refdaevd 
{ th v.H)t c^rr ia Uk ngioiis where it wns ori^toally more cotainMi {provinces ot Ord, 
ind l.ivonia). 

' n Komovo shenved thif latenm to the Ord dover h related lo the ** Krisiter number 
lalfTivfcl, .. of the nuweiitig st«n^ ami tids b why he advises the toe of tW» chunctornsa 

wJf to >d4vtioa 

In a Hnion, the Anthpr mentions the seieettou wnrtt dirrierl out by the Sdcctkm StattouS 
;tnd. Kharkov and hv the A^frtoultur^ experiment 8Uitioii <d Chatfltov^kaia (pio- 
»wot ^S4y 
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of seed to sow. the >-ield of different variefes and ^ t’^?5a5 
'■ smut ”. It was found that sowing at the usual rate 0 6 k^. ^3 

busZsl l^r " feddan ” (1.038 acres) gave the hrghe.st yield and that harry- 
ing in the seed gave a better result than plou.ymg in The four varieties 
tested for yield gave results (in order of merit) as follows . 


t) Variety Whitt . 

2} f titndi ... 
» Ueti . . 

1 Muz:itianiai?tr. 


yit-M 61.46 bushels per iicre. 

, • * » 

51 ..M * » » 

t 56. M * * • 


Copper sulphate at strengths from 0.5 to 10 l-u cent strength and Cyllin 
at I in too to I in 250 strength were used to treat the sv'cd for smut. The 
results indicate that the copiK-r sulphate solution should not be us«l niore 
concentrated than in 2 tier cent solution, which g.ive the best result. Ihe 
Cvllin and the copper sulphate, if used too strong, reduce the gemiinating 
capacity. The Cylliii solutions were all fouiul to 1 k‘ tm) strong, though 

successful in preventing smut. ,• r 

II. Tests 0/ Flour made from hF^yptian H heats 1 riK'mung Ironi the 
definition by Humphries and Biffex of strength “ as the capacity of a 
fiouj to yield large well-piled loaves '.it vva.'i endeavoured to ascert^n tlu 
strength of the flour by measurement of the gas evolved on fermenting the 
flour with yeast. To a^•oid variations in the quality of the yea:it. a numbeu 
of tests were made sinuiltaneoiish', the gas Ixing mea.sure<l by displacing 
water. Table I shows results obtained hy this metluxl. 

It should be noticeil that all the saiujjles n! Indian wheat examined 
gave a small volume of gas. and should, according to this test, !>c classid 
as “ weak" wheats. Satdt wheat, again, apixnrs to lx* "strong’’ Dufuig 
these experiments, it was found that imifonnily of grinding was ino 4 
essential ; unevenly ground samples gave a much iKwrer yield of gas than 
when finely ground. Another set of tests in relation to manuring showtd 
that potash and phosphatk manures gave most marked effects on the gas 
production. This bears out the result of the Experimente of the Royal 
Agricultural Society at Woburn, where it was found that mineral manures 
1. e. potash salts and phosphates, usually give a stronger wheat than that 
given by nitrogenous manures alone. 

In any case, the gas tests require to be supplemented by actual trials 
of baking bread. 

III. Work on Millet {Sorghum vttJgare) in 1915. — An attempt to 


(1) See No. 3J <rf thl' Bulletin. 
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Table I. 


Variety Where groim-l 

M(S»ture 

per cent. 

NUto^ 

gen 

per cent 

Bnui 

per cent 

Wdgbt 
vi ipoo 

io gr. 

Ooii 

evolved 

from 

30 gr 

Atm, iq cc. 

ft iroin EsyptiaJi ■«*!; — 

1 1.42 

1.65 

105 

44-6 

259 

it from Iiifliaii sr«<l ■ - — 

10.^6 

1.5* 

9.8 

42.7 

2f>0 

};<{laJt — 

11.04 

1.48 

8.9 

46.3 

365 

tc haladi — 

10.36 

198 

10.8 

50.8 

451 

1 ........ .Assiut 

9-36 

2,14 

9-3 

51-0 

504 

ifi . • ■ — 

. 11.14 

i.Oz 

10.3 

38,0 

280 

'.c ''u'tdt 

10 02 

i,bo 

10.6 

45-2 

520 

— 

9.86 

1.64 

10.6 

57.2 

570 

jSfMJ 

JO,o6 

^-55 

9 4 

, — 

470 


10.74 

1-50 

9.6 

40.5 

495 

.... . ik'iit . . 

y.58 

1.65 

10.3 

3^'.i 

264 


9-06 

1.50 

9.6 

4^.5 

250 

I,.! Iin|x>rt«*l f‘h'*icc white 10.00 

1.60 
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from among the common nanies gi\’en to millet in KgM>t the se- 
utv \ jrietit^s and to di‘!>critK'' them ; also to improve the yield and qua- 
■if tliv crop by seleiiion and isolation of pure varieties. The different 
ih found to bi* st) mixed that no atTurate description was made, 
iirther, in different localities different names are given to the same va- 
Small samples rd vli.stinct varieties of inUIet were obtained from 
'itdan and gro\en at Oiza, but no comparisons of yield were made, the 
k's [King too small. The 24 varieties arc descriljed in tabular form, 
work is Ix-ing continne<l. 

V\. lief/' (tn Ef^yptian Maize in 1915. - The growth of maize (Zea 
- is well suited to Kgypt and is gradually replacing millet over large 
V Tile varieties are all mixed and grown together so tliat selection 
breeding work has been started in order to improve the crop and to 
ill jnire varieties. The work is still in progress. 

Wiieit lami in the RepuMle of Sen Salvador. Central America. — C nKro A mcrtca, 

jV I'nhUt tiUiil df U. 0 ^cin 4 IntertMittmal ( rnirn^Ameiua^^ Vol. VIU, Ko, 3 , <39 

4e‘ v‘tu<ijel fie Owitmuila, July 'Sept cIhIkt. 

Aeoirding to information collected by Dk A. HEJlXA\’r>EZ. there are, in 
R^'['uljiic of San Salvador, 224 cabaUrrias (about 10 000 hectares) of land 
pteii to wheat growing and spread in nearly aU the departments. Such 
cultivated under modern methods, could produce 220 000 hectoli- 
[^*1 corn, <tr 130 ooo quintals of flour, an amount larger than that inipor- 
Hie country has thus tJie possibility of supplying its own wants. 





n 


Besides, the presence of abandoned nulls show that wheat was fofinerl 

grown. . 

In the department of Santa Ana, an area of 25 cahaUtms 4 ,i 125 hectart ?? 
is suitable for wheat-growing. The neighbourhood of the town of tlia 
name is very fertile, and produces with little labour and no manuring, fin 
crops of beans, maize, wheat and other cereals. 

In the cantons of Rosario (district of Metapan), San Miguel, B Bruj( 
and San J ose, there are farms growing sugarcane and wheat at the ^wne time 
or coffee, sugarcane and wheat, and which al^ have a Sour- min . In 1914 
Apaneca (department of Ahnachap^n) produced 58 quintals of wheat 
Ataco. the same amount ; Jujutta. 69 quintals; Atquizaya, quintiOs 
In the Sonsonate zone, where the moan annual temperature is froni 2( 
to 22® C., wheat is grown on a large scale (by the side of the sugar cane, cof- 
fee. and maize). The cold and well wooded land in the north (oaks and pines; 
where the mean average temperature is al>out C, produces very goot] 
wheat and other cereals. In the north of Y uayua, there are several district 
suited for wheat-growing. In the district round the capita!, the zones 
El Paisnal and Guazapa should be mentioned as wheat land. 

The best and most extensive wheat land is to be found in the depart- 
ment of Chalatenango. Intensive wheat growing is carried on at San 
Ignacio, where not less than boooo ([uintals of grain are prmluced annuullv 
Wheat is regularly grown in the valley of San Jose del Sacare ( near U 
Palma), in the neighbourhood of Los Planes and La Granadilla. Alltfu^, 
cantons have mills. Other districts having excellent wheat land are: 
Citala — La Reina — San Peinando — Dulce Xombre de Maria San 
Francisco “ Morazan — La Laguna — Carrizal — Ojos de Agua — Coma- 
Upa — Quezaltepeeiue — F,stanzuelas — Perquicu — YAmabal — and 
also the departments of Tecapan, Morazan. etc. 

The elevated region of the department of La Paz is well suiteil to the 
growth of wheat among other crops. Round Alegrfa and on the plain 4 
Quemela, wheat succeeds extremely well, as the farmers have found bv 
experimenting. The products for home consuujption grown by the sjnil 
growers in the district round Santiago also include wheat. 

31 ~ The Cultivation of the “ Broom Sorghum ** in Tunis. ~ Buiuttn mnuuei a# 

dn G'mverit^men* Tuninin. Yen lo, So. oi, pp. 7 ’>' 7 t. Parks, September ‘Octi>rh J 
In Tunis the cultivation of sorghum is not much developed ; never- 
theless the planters and natives of the rainy regions in the north of tlie Re- 
gency devote a certain area to its cultivation. W'hrte sorghum, whici 
gives a very white and nourishing flour, is the most widely grown varied'. 
The cuhivation of Broom Sorghum (or red sorghum) has been trie<l Jt 
Tabarka, Nefzas, Hedills and Mateur. (Trials have also 1}een made on seve 
ral occasions in various parts of Algeria, especially in the PhilippetiSt 
district). A workshop for making brooms has even beeh established a 
Mateur, in the hope of founding a Tunirian industry, but without obtainii^ 
the desired results. This idea has now been revived by the F/;onona 
Department of the Tunisian Government, whkh to ju^ established 1 
little broom manufactury. 
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the variety grown in Tunis that gives good products is the half-red 
room sorghum from Provence, 

The 8^ is drilled on well, freshly cultivaM ground from April 15 to 
lay 15 at the latest; in lines about 2 ft, 6 ins. apart and with i ft. to i ft. 
ins. between the plants. The yield per acre is 10 to 12 cwt. of straw and, 
heoretically, 24 cwt. of seed, but in practice much less is obtained* because 
f the sparrows whkh take the grain and are most difficult to control. 

In grofring broom soighum, as with the other sorghums, the grower is 
oiifronted with a degeneration of type which makes it necessary to renew 
he seed every year. This variation is attributed to crosses with the " bech- 
18 ' and Alep sorghum. 

France grows little broom sorghum, as it has only been known there for 
ome sixty years; it is grown most in Vaucluse and a little in Bordelais, 
nit even then it is most often grown round the edges of the fields. 

The sorghum straw used in France comes almost exclusively from 
taly. The principal importers are in Vaucluse, especially at Orange and 
'aderoiisse. Broom manufacturers are found all over France, being, 
wwever, more numerous in the North than in the South. By having re- 
urn cargoes, Tunis could supply the northern manufacturies directly, as 
hey buy supplies at Orange, 

The straw is of two kinds, large and small. The small is much cheaper 
ind is used to fill out the interior of the brooms. The large is used for the 
ovtritig and fetched prices of recent years of from 10 to 16 s. per cwt.; 
It jircsent it is worth 2b s. 

Tunis could produce straw of finest quality able to bear comparison 
,sith the best Italian straw'. Tunis even has the advantage of being able 
f) (lr\ the straw in the oj)en air without a shed, as summer rains are 
isindly very rare, 

P Commsrolal Varietlat ol tuoeme In iht UniiMl SUtes. — oacley r a. w estdvsk 

H, I,., in t'mtfii Stuift Department of Ai.f*^cuUyrf, Farmer'i liylUifn 757, pp., 7!%. 

\V.t>hii4iton, October. 12 

At the present day g distinct commercial varieties of lucerne are recog- 
nistd in the United States, varying in Ureir adaptability to different cli- 
matic conditions. Some give the best results in the North and North West 
while others are only successful in the South and South West, 
Rhcre the winters are mild. 

Under the terra " common alfalfa ’’ are included all lucernes which 
a not of quite distinct hybrid origin or which do not pc«se^ the charac- 
risiics of distinct and uniform varieties e. g. the “ Peruvian ” and Arab ” 
irieties. The “ common alfalfa group contains a large number of strains, 
hiv are often known by the name of the locality where they are culti- 
^ted, e. " Kansas grown alfalfa", “ Montana grown alfalfa ", and se- 
«ai others. Occasionally \hey are known by a term describing the oon- 
itions under which they are grown, g. " dr>' land alfalfa ", " irrigated 
Haifa " uniirigated alfalfa " etc. 

The strains from the Southern portion of the United States usually 
hii^ljer yields than Uiose from the North, but they are less hardy. 
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Hitherto seed froni ** dr)’ land alfalfa tendered on the market has not 
shown any appreciable superiority over ordinary alfalfa in respect of resi. 

Stance to drought. , u * rt a . 

A large number of experiments have been made throughout the Unjtd 

States with commercial lucerne from Turkestan. In almost every case it 
has proved inferior to the home product. 

Definite determination has also been made of the adaptability of diffe- 
rent varieties and strains of lucerne to varying conditions. 

The principal commercial strains of *' variegated alfalfa" are: 
“ Grimm " - “ Baltic ” - " Canadian variegated " - " Sand Lucerne ”, 
With the exception of the last, Urey have been found more resistant to 
cold than the remaining commercial strains or varieties ; they are conse- 
quently recommended for zones where winter frosts are frequent. 

Peruvian alfalfa is unable to withstand severe winters and can onh’ ])e 
successfully grown where the winter tcmixTature is relatively mild, t. 
in the Southern and S<nith Westerly States. Under favourable comli- 
tions the yield surpasses that of all other coinmercial varieties. Arab al- 
falfa is not a satisfactory variety as it tends to lx; short -liv'ed. 

The farmer should pay particular attention to the quality of the seeil 
thus, well-filled seeds, olive green in colour, are almost sure to genninali! 
well whilst cracked or brown coloured seeds usually germinate with dilFi- 
culty. It is alsf) necessary to be on one's guard against inclusion of Ut-j 
high a proportion of weed si‘eds or other impurities. 

In V lew of the fact that lucerne does not seed satisfactorily in a mois! 
environment, it is practically useless to attem[)t cultivation for seed pnsliK- 
tion in the 'Easturn States. 

Selection of lucerne offers great ]><issibilities, but involves much Unit 
and ex])ense that it cannot Ix' undertaken b\' the farmer himself ; tin? 
work should be left to tlie care of sjxcial institutions. 

33 Work on Great Millet (Sorg^hum vuigsrt) and (Trifoiium 

a/exandr/num) in Egypt (0 r.oitAMi u o. c., m .i/iBicn ' 

A'^ruidluri, Ttchnutd und SmnUfic iUilhttn, No S, pp. Carjo, utib, 

Bmim is the term a])|'lied to four varieties of clover beloiHine to 
Trifoliitm ({(exurnirimon. a jilant apparently of Egyptian origin, and givi[t§ 
rich crops, which are taken in tlie winter and spring. i)i the four varJetU' 
Ba li, Bahl, Khadrdh i, and Misqdui, iahl is easily distiuguishable liv 
its taller, quicker and more luxuriant growth. 

Misqdwi and Khadruui have many cojiumon characteristics, and ait 
better in growth than Ba'li, but are not np to the standard of the rah! vj- 
riety, The followisig table gives the measurements of the varieties. 

If only one cut is desired, h'ahl is the Ix^t variety to grow, as it 
no aftermath. The other varieties give fresh growih after being cut. A 
mixture of Fahl and Mis^dni obviates the ritfficulty and gives a Ixtkr 
yield than if 3 /f,sgiiu'i were sown alone. 




!() See li ifjio, p. 63; li No, 81a and i^bt. 
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hthl 

l/njuut . . . . 
Kh^uifdui , - . 
{{ ail . 


Height 

l» cm. 

Noaiber 
of lesvet 
per pUal 

Uo„U) 
o( Ica^ci 
to cm. 

1 Breadth 
at kavei 
in on. 

76.6 ; 

' 42 

50 

1.8 

445 

23 

4 .« 

19 


26 

43 

* 7 

4«3 

23 

41 

1,6 


34 &u\\iifie€ty$sram coronarium) in Um Agriculture of Southern Italy.— 

xti (•ufrnuU lit A^fidiliutu 4dla OtmtKtca^ Yfur XWT, No PP- 

I’i.iri'UZii, St'litwnlXT 2^, 

W’liile the other leguminous meadow plants, like \ettht’S, crimson do- 
VI, lucerne, sainfoin, spread everywhere in the a;<riculture of sontliern 
taiy, sulla^ the best of iUI bira^e jdants for tiie clayey -calcareous soils of 
)iL .Muith only apf)ears<xx'asjon ally, excepting those ]>laces where it grow^ 
laterally, in rare artificial meadows of this plant. 

Natural meadows of siilla are common in the sriuth, and much sulla 
i,jv i*' prtKhtced on fallow- land, most often with little cultivation after 
L ecn.il crop. Hut, to retain this wild sulla. deep cultivation is a^’oided, 
liu'' c.iiisinK" injury faith to cereals and forage. 

Tiii*' disad\ autage was proved by tlie low Weld of nattiral meadows 
1 -v.'i’.i m lol 4 fx-causc id the <!rou;;ht, in 1015 lxvaus<‘ of the e.xctssive rain, 
li i-.io, the Ixsit natural meadows of sulla at Matera prodiice<i hardly 20 
[iniit.kl' of Imy jx*r htNlare. On tfie other haml an artificial ‘field laid down 
In O' on the projx'rty of the Faculty of Ai^ricnltnre of Mat era jirixhiced 50 
!itn.d-> of hay ]>er hectare in nil 4 at one cut in May In 1015. on another 
i.t low laid dow n in 1014. sulla yielded Kki quinlal.s nf hay jxt acre ; on 
v'lui laid down in 1015, a crop t;! 00 <piintals -d hay was ri*cently pr<xlu- 
d \ jirevtous det4) cultivation allows the strom; rfM^t-system of tlie 
•ait tn penetrate dee|K*r in the soil and thu.s resist lack of rfater. 

SrJi.i luiy as j>ro<luce<l in the snith, Uuh fr»>m natural and artifidal 
la'liass, is very aiarst*. which is one of tlu* principal jHipular objections 
!at pivwnt its spread. On natural meadows, this is due to the habit of 
ttuic late, after fiowering and sometimes even when fructification is well 
^vunoil I'(>r art] fid al meadowsT it is due to this habit an<l to tiie 
l^ sriant i^rowlb of the |dant, as w*eU as to the thickening of the stems cut 
Ny 'tiKe in spring. But it should fx^ noticed tfiat natural sulla ha> from 
p s.'iiili. cut just at the beginning of flowering, is in no w-av inferii>r to 
bv) cl<n i r hay. By j>asturing oil the sulla in winter, or by what amounts 
Nx-NMue thing, cutting in winter a good ait may be had in May. This 
P Uen subjected to exjieriments which gave the following results . 
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Firsi cut: Jan. 15, 191^ 

S«(>nJ cm/ : April 1916 

Total ... 5^0 ^uintali 440 qubtalfl 

A suUa meadow cut twice produces not only more abundant sprinj 
pasturage and 30 % more than with a single cut, but it gives equally fim 
and succulent pasturage in January as well as in April, in addition tb 
winter- cut sulla stooled considerably, so much so that the single cut suih 
did not have more than 6 stems per plant, while the twice^ut sulla had ujj tc 
as many as 24 stems. 

It is not easy to obtain 580 quintals of forage per hectare in central 
and southern Italy without irrigation, neither with lucerne, sainfoin, nor 
with temporary' grassland. Given that, in the southern and non*irri- 
gated regions, intensive breeding will be more and more practised on the 
half-housing system, then the two-cut sulla will pro\dde the requisite of 1 
suitable winter pasture. . ^ 

Suita is unequalled on clayey- calcareous soils, and writh suitable culti- 
vation, does well in all other types of soil, according KvSbrozzi, provided 
that the climate will allow it. The writer has visited excellent fields 
sulla having been laid down on soil formed from the disintegration of tertian 
conglomerate, which soils are very extensive in the south. The excessin 
winter humidity and the consequent lack of air in the soil render cultivati<« 
of the upper layers indispensable for draining the soil, without which tk 
sulla may become weakh’ or even rot. The use of manure, since sulla bs 
been grown in the south, was found to be very useful ; it may even be ora- 
sidered as being among the best long-lived plants grown in the south a> re 
gards its utilisation of manure. 

Bacterial inoculation of soils that have never grown sulla does not a|> 
pear to be always necessar)\ as a gootl dressing of manure may often siUlict 
The specific bacterium may be present, or may be derived from the baric 
rium of another species of liedysarum, a common wild plant in the soiilK 
and close to sulla : Hedy'iarum spinosum. In a gravelly southern soil i 
lateritic loess on Monte Scagnoso, sulla succeeded without inoculation 
after 5 .attempts, four years being failures. In cases like this, inocnlatk*^ 
^ould certainly be given with soil on which sulla bad been grown. Attd 
inoculating with 30 quintals of the soil per hectare, Dr. MAintEA was 
able to introduce the growth of sulla in Capitanata on the sails of ordin^ 
quaternary terraces. The action of the inoculation was evident, as 
shown by the places where the soil for inoculation (which from tlr 
Abrtizzi) had been unloaded, In order to commence growing sulla witi 
better results, Dr. Maurea always adds a few kg, of sulla per hectare to tl* 
seed of other forage plants (clover, vetch, lucerne, saiofom). The 
of the sulla are soaked in warm water, and then are sown at the 
ning of October in the south of Italy ; it is grown with oats, which are 


Yteld bi jircea itdta p et hertw t 
wnh wlater ctti wUho«t«toterc«t 


300 i|uintal» 

280 " 


440 quintals 
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covered with a gang-plough or a weeder, then the suHa is covered more 
lightly. 

Sulla thus sown g$i ground that has already grown the plant, normally 
gr% es a cut mixed with stubble soon after harvesting the oats. In the follow- 
ing year, lOO quintals of hay per hectare are often obtained. The year 
after, it yields, according to the weather, 6o quintals or more per hectare, 
after which the held is broken up. On the other hand, in hilly districts, 
spring sowing is more advisable, if it follows after winter cultivation, while 
if on winter cereals, H is liable to fail owing to lack of water at germina- 
tion. 

As has been remarked previously, sulla will have, according to the au- 
thor. the merit of regeneratii^ agriculture in the dry soils of the south of 
Italy. 

33 Nettles M Fongs PbUltS. — ^'.AKcU Hanttj 6, in 4 Urta, Yt-ar NXXI, 

N'*' *»i PP- SepttmtKrr I'/io 

The writer advises the growth of nettles on ground that cannot be 
iLscd for other crops, but which is not excessively dr\^ and in regions where 
forage is ^rce. Nettles are very resistant to extreme tenif)eTatures. w hether 
or low, and have been long grown for forage in Sweden. Several 
\vriters have advised its growth in France, as its qualities have not been 
pr<iperly realised up to the present- It is sown in lines of I2 to i6 an. apart 
in August or September; lokg of seed jx.‘r hectare are used mixed with sand 
to oltain a uniform distribution ; the seed is harrowed in. Nr> cultivation 
is needed and manure shouhl be given every three years. 3 cuts a can 
be made before the stems begin to harden. The cut plants are left lying 
on the ground for sonic liours When the plants wither, the stinging hairs 
their liquid contents and become harmless. Before giving this forage 
to animals it should be beaten or well shaken. An analy;?ls of green nettles 
jjave ; 12.8 % of protein — q.q of fatty matter — 30 of carbohydrates. 
The cuiiipositton is therefore similar to that of the best meadow hay. This 
foratje is suitable : for dairy cows, in amounts not exceeding one-quarter 
of the weight of the ration ; it seemes to produce a more butyrous milk 
and butter of better quality and colour — for pigs, mixed with offals and 
pitiitrK's — for |X)ultry. finely }x>w’dereil and mixeil writh offals, potatoes 
f^r flour: it promotes egg-production. When using nettle hay. it should 
l>e welted with warm water or salted, and the infusion thus obtained gi\’en to 
the animals, who drink it readily. 

36 - The iDtroduetfon ci (he CaldvRtion of the C<rflee-(ne into Reunion. — de vil. 

i n.K .\ui0C»Tf, in Kt\me VtU dU la nth. Scries. Year 4. No. 6, 

IT Soint-Denh, Kcnnkm, Jimr 

The first attempt to introduce the cultivation of the coffee-tree into 
Bourbon island, or Reunion, dates back to 1712. when the Lords of Saint- 
Mala obtained from the king of Yemen the permisrion to take coffee plants 
bom Moka to (^nt in their island. This ta^ was entrusted to Lagredol* 
biKRE, but the plant obtained died during the journey. Another attempt, 
.made in 1715, also failed. Finally smne cargoes of coffee were sent to Re- 
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union (two in 1710), and were found to contain whole fruits; this resulted 
booming aware that a plant growing in ‘he t e 

island and producing similar fruits w.as probably a native c^ee-tree. Tim 
fniits were^gathered and prepared in the way report^ to be usual in \c. 
men and it was found that the island had a wild native coBee-tree , s(»n 
after the first cargo was sent to France. The plant WM only studied 
tetanically at a nmch later date, using a plant coming from the Isle «i 

France and named Cofjca . 

In 1717 M Ek^uvouer be Covrchant. governor of Reunion, obtain- 

ed several coffee plants during a visit to Moka, but all dierl on ‘.he voyage 
save one which was given to the care of Boucher )RSF0RG«. then the 
king’s Ueutenant at St, Paul. Tliis plant grew well produced fnM and 
was quickly propagated. From 1727,10 I 73 i 
I 286 000 lbs, of coffee bought by the India Company at 4 d- to 5 <f. {Rt lb 
During the vears following the intrmluction of the coffw '*>^"<1 

• was several times devasted by cyclones ; the growth of coffee further suffer, 
ed because the India Company refused to buy more than I nillUon poun<i< 
of the coffee produced bv the island, which was then ( 1743 ) pr«iuung 
300 million pounds. At this time the establishment of new coffn 
plantations was forbidden under pain of a fine of 200 pxKtra. and a Crai- 
niission was appointed to destroy all new plants and 4 times as many of 


the old ones. 

The reputation of Reunion Coffee was now made : the town of ]ln>- 
sora, which up to that time used to buy supplies frf>m Moka, aske<l for jiK) 
bales of Bourbon Coffee from the India Company. In 1757 I^E Fiottk 
wTote after msiting the island: " here one sees tine plantations of colTt-c 
reputed to be the next Ix^st after that of Moka . 

In 1767, Greslk introduced the black wooil ’’ from India 
Lchbtk), for shading the coffec-tree. The plant sof>n spread throiigli the 
plantations, but was unfortunately killevl by flisease in several localitie>. 
and its death caused that of the coffee tree as the dead roots poisoned tho 
soil. Then came attacks of insect ]x*sts such as Klachista coffictln and 
Lecanium coffeae (the latter has wrongly been stated to be of recent intr"- 
diiction). In i8io, the advisory council of the island, thinking that the 
coffee -tree was degenerating, asked the French ('.overnnicnt to send nev 
seed. Prof. P.-vul Thobin, Ixing consulted, adNised grafting the Moka 


coffee tree on the st)ecies cultivated in the colony. 

Other coffee-trees of different origin from that introduced by Bkai- 
VOLIER DE CouRCiiANT, but not defined' had been introduced ; such as 
myrtle or Eden Coffee, the extremity of whose leaf, not such a deep green 
as that of Arab coffee, was then of reddish colour, and the Lerv>* coffee 
which, according to Billiard and Dr. Vlxsox. has been imported 
Africa, but. from certain infonnation obtainerl by the writer, has resultol 
by mutation from the Arab coffee- tree, which is called " local coffee-tree (i)- 


O) In Rininirm there are 2 varieties of arahua : tme with round or mal 
" local culfte ” in the colony, and on the Europejin market,*, “rrmnd Bourljon 
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In 1823, the Governor of Reunion sent Nicolas Br6ok, director of 
jit' ‘ Jardin du Roi *' of the Colony, on a mission to Arabia to bring new 
offee seed. Butoji brought, as well as seeds of Cordia amplijolia, the tree 
iscd in Moka and Bet'Cl-Fangui to shade the coffee-trec. (The possibility 
)f the introduction of Lecanium viridc, L. mgrum and 1 . coffea with these 
iiiportations must be excluded, judging from the precautions taken) . 
S'e\ crtheless the introduction of new seed in no, way mcnlihed the situation 
it coffee growing, gravely menaced by the comi^etition of the sugar-cane, 
ifid the impoverishment of the soil, which received no manure other than 
that ••f the leaves fallen from the shade trees. 

In 1878 M. Jules Potier, director of the Bourbon Colonial Carden, 
nhilu visiting the Maurice Island I^xhibition, brought coffee leaves infected 
,ith fungus from Pamplemou-sse to the Colonial Garden in order to exa- 
liiu* the parasite which he identified a.s Hemilcia vaMrix. The para- 
itc inftcted the Colonial (warden, and s<x?n spread through the island, 
iiiiiiiisliing the production of coffee from 534 720 kg. in 1878 ^from 3895 
iLctan-s) to barely 190000 kg. in 18S3 (from 3682 hectares). 

In 1879, new seetl was bought from I/)iidoii and Ceylon ; seetling in 
In; Colonial Carden pro<luce<l ()oo young jdants. sold in 1S80 to various 
;r()wvrs : at the latter time. Oo iK>o see<]s of Coffea liUrica were 
lit r»Kl need from Ceylon. Through M. Kmiij: Chri.st seeds of the following 
were introduced : Coffea exceha. C, robusta, C. canephora, C con^ 
(\ koniloniensis, C. maragogipe. 

t: Tbe Influenee of Different Treatments of Beet ** Seed' ' on the Beets resulting after 

Sowing. O. ;in<l I K in < fc^!4rrru:!ii^it^- 1 /./Uuhnri 

/nci.(rir.JtfOfn: uhJ msiimn , Yi.tf. I'.iil a. Jp >-.<>* 34 “. Viniii.v 

Tilt' question of a suitaVffe treatment for the ' seed ' of beets in order 
a-Nist growth and con.'tequently increase the yield of roots or sugar has 
an tlk- subject of man>' researches. Thus. tirsTHEK proix>sed the decor- 
ation of the false fruit.s before s<iw-ing, Tensen adWst'tl soaking them in 
ater till swollen, andHlLTNER has advocatetl maceration in conceiilrate<l 
•ilphtiriv acid. 

Hecause of the di\'ergent results of these treatments, new' exj>eriments 
iTf rqn*ated with the exception f>f the decortication of the false fruit, a 
EAuclinir Considered by the majority of ex|)ert5 as |>ositively hannful. 
Tile false fruits (commercial ' seed ”) r»f the beet variety Dohrowitz 
k’lnal were dinded into 4 lots treaterl in the following maimer : 
l/'t I. Soaking in cold disiiUrd uater tUl y<volUn for 12 hours just 
sowing. 

T''t II. - .\facerniion on Ihe Hiltner method Ahe false fruits were 
mixetl with their weight of concentrate<l sulphuric add, 


‘niMittl bcirtfS, oUlctl " Leftjy wffre " <*tt the WanO aikl, in the tratlc, iximtcd B4Hir* 

!l '■ 

1 Hoarlmn beiwitmr of its cxintWie aroma, has always been the variety m<^t 
'■‘i; .!u.; cf. E. mt VCui>E3 IAXK, pUnUs tmpiatits dt A.*^andc euliure, Vt4. 1, p, 
C...taiKnc, \Ed), 
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? stirring constantly for 2 hours, then sprinkled with quicklime and aften 
wards washed three times. 

Lot III. — Soaking in a 0.25 % solution of ** t/spulun for 4 hours 
before sowing. 

Lot IV. ~ Conirol. 

Sowing was carried out in the spring of 1915 on 12 different plots that 
had received, per acre: 14 dcHis. of farmyard manure before winter; 
in early spring 56.2 lbs. of water-soluble phosphoric add (superphosphate);; 
79 lbs. potash (potash salts) ; and 47.7 lbs of nitrogen (nitrate of soda) ^ 

The total area of the 12 plots amounted to about 50 sq. yds, so tha 
each of the lots comprised 3 plots each of a little over 4 sq. yds. 

Sowing look place on April 24, the leaves appeared between Ma\ ; 
to 8 and the crop was gathered 208 days after sowing — November i: 
At first, no great differences of groMh were obser\'able between the variotii 
plots. Nevertheless it was seen that, in spite of sowing the same quantity 
of “ seeds the plots sown with macerated seeds showed a smaller numbti 
of individual plants, but closer examination showed that these same plants 
were of more vigorous growth from the start. 

The seeds macerated in sulphuric acid appeared the first with a 
of 6 days over the control plot, and of 2 or 3 days over the seeds swtdle! 
in water or in " Uspulun " solution (i). The appended table gives the 
results of the experiments, the results being very satisfactorx', incliulinit 
those of the control plot. The treatment of the seed was shown to be, 
worth while ; maceration in sulphuric acid gave the best results, thout’lii 
the process is not quite free from objecticn. 


Kxperimeniil Results . 


TreaUacnt 
of UjC 
fFruits 


Results ot the ctup 

t Total crop For i bcel 
”q in lbs. In grins. 

V 

I Roots Uav« Roots I.e«vej 



Sugar 

Con- 

tent 


Coiapcttttioo i. 

of th« Juice I \ 



Control 

4 * 

30 .14 

i ?43 

549 S ' 


34.7% 

' 9 '*S % 

23-57 i «. 58 % 

9M 

t-jr4 

Swelling in water 

Maceration in 

4 J 

5 J. 6 [ 

J 7.43 

567 

190 

St 2 

*933 

25.1) ; Kkio i 


’.241 

suiphuTK; add. 

Soaking in " Ut- 


56.54 

28.49 

639 

329 

5 r .6 

19.15 

syii ; »JSo i 

89.'^ 

UJ4 

POlUB j 

1 

5654 

zS.t6 

589 

293 

;: 49.9 . 
•i 

19.50 

11.76) lOjl 

j_ ? 

914 

mi 


iU). 
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0 Tbs litflooee tit tbe Ume: MsciimIa Rstlo fa tbe 8oil<m the Tieid in Seed of Sih> 
gBr 4 lWti»'-* Faxxaoa O. And Gusisi^fBOGBR I. K., in OgsUrreichtsch^ i'n^ische ZHt~ 
schtift Hir ZuckerindmtrU und Landvtrtsckafl, 4^th. Year, l*aTi 3, p. 117-12*, Vltnna 
IV16, 

Experiments to determine the influence of manurial treatment with 
fiiagnesia on the yield in seed of sugar-beets. The experiments were car- 
rieil out in pots, divided into 3 groups and containing soil very jKior in lime 
md magnesia and made up of (>4 % of tertiary quartz sand and 6 % of 
n pushed and then dried sui>er-aquatic turf. In Group I, the lirae and 
magnesia were added in the ratio of 1:3; in Group II in the ratio 1:1; 
in (Jroup III in the ratio 3:1. 

In the pots flowering beets of equal size were planted. The necessar>^ 
water was given by watering with the Knop nutritive solution. The cal- 
L-iiini and magnesium were given in tbe form of finely powdered hydrated 
^iulpliatc. The plants developed normally in spite of individual differen- 
Lt*'* in the development of the aerial parts. The crop was gathered in the 
following manner: stems and leaves were cut off close to the beet and pre- 
s<.‘r\ecl ; after 4 weeks the inflorescences were separated from the stalks 
and the seeds were then detached from their enveUqx*s and weighed. The 
weights of envelojres and stems were also ascertained. These weights, 
coinhinetl to form a table, show^ that the results differ according to the in- 
liiviihial plants. In Group I the viclds in inflorescences varied by more than 
KH) The weight of the stents varies somewhat less than that of tbe 
inilort^ences. The weight of tliese latter increased on the average pa- 
nillii with the increase of the pro|)ortion of lime. In Group I. the weight 
of the stems is 3.5 times a.s great as that of the inflorescences; in (iroup If, 
the [treponderance of the former decreases! notably ;iu Group III, tbe in- 
8oK-scenccs represent almost half the weight of stems and leaves toge- 
ther With the ratio lime : magnesia equal to i : 3. the inflorescences form 
22 of the total >neld ; with the ratio i : 1 they fonn ih and with the 
ratij> 5 : I, it increases to 35 Thus the increase in the amount of lime 
:<ivt.ij resulted in a noteworthy increase of the weight of the inflorescen- 
which is of great inij)ortance for the selector and breeder of seed. 

The water consumption of the various groups was also detennined 
ri<l compared with the production. It was found that the absolute quan- 
ity of water required was practicjUly the same for all the groupxi. The in- 
KM'H* of the lime content of the soil so as to equal that of magnesia res^ul- 
el iti n y% decrease in the water consume<i in relation to the aerial parts. 
\e\vrtheless, the most important result was that, given e^juality of the 
ibsolutc water consumption, the pots with a lime magnesia ratio of 3 : 1 
ir(xiucc<l almost twice the amount of inflorescences than th<^ poU havdng 
ratio 1 : 3. If, on partly sandy soil, the economy of water is shown so 
li^tinctly. a gmt e<xmomy still may be expected in heavy soils, where the 
locailating action of lime can be seen more dearly and cause an increase 
« tlu* production of the inflorescences — a sign of better utilisation of the 
mdsture. 

H the lime f^rtor does imt seem to have, in itself, much importance 
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for the development of seed-producing beets, yet the lime-magne»a ratio 
of the soil is of considerable importance for the formation of the inflores- 
cences. 

A predominance in ratio of magnesia in the soil is unfavourable for the 
production of inflorescences. With a lime-magnesia ratio of 3: i, the vivid 
in inflorescences is almost double of that obtained witli the ratio i ; 3. 

The increase cf the lime content of the soil decreases the relative con- 
sumption of water. The factor " lime " and the ratio lime ; magnesia (it- 
ser\’e the attention of those growing beet seeds. 

39 - The Peanut {Ar^chis hypogotA) and its Products. -Thompson h. c 

U.^ILEY H. S.. ill TniiVt/ l>tf>arhtunl o; l-armcf's Build tn 751, j*. jij, 

Washington, 0. C.. AuguM 

Peanut oil is one of the most imjxntant of the world's food oils, la 
1912, over 120 000 metric tons of peanuts in the shell, and about 2^ou(xi 
metric tons of shelled nuts were crushed at Marseilles ; about l5 50otMxi 
gallons of edible oil and about 23 (k>o (kk) of inedible were thus obtained 
In the same year, Oetmany im^xnted bS 7{)5 tons of jx*anuts, practically 
all of which were used for makitvg oil. The iuiiKUts of jxaiiut oil entered for 
consumption in the United v^tates for tlie year ended June \0 . 1914 amouiittd 
to I 332 108 gallons valued at S 9 U 5 030- Almost exactly half of thi.s oil 
was imported through the j)ort of Cliicago, which would indicate tlrat a 
large portion of it was used in the manufacture of oleomargarine. 

There are at least 10 geogra[ihicall\' different varietK-s of |Knuiiits ijinv 
ted on the Marseilles market. Timsc from the French colonies of WV-^t 
Africa (Gamba, Rufis([ue. Kasmauze. Rio and Hiss;u;os) are usuailv 
imported in the shells, while the shelled nuts come from Ciiina. Mozandmiuc. 
Bombay and the Coromandel coast of India. Peanuts in the shell from Ri: 
fisque, Solouru, Sina and (iaiubia contain from 35 to ^Ojjercent. of oil. an?] 
yield on a large scale from 2N t(^ 30 jxr cent, of shells and 31.5 to 5 p-i 
cent, of oil, which cnrresjxind to 44 or 43 jicn cent, of shelled nuts. 

The cake usually retains from N to iku vent, of oil. Kjvsamaiue 5^4. 
nuts }ieM from 30.5 to 31.3 jxr cent of oil The decorticated nuts frnm 
Bombay and Coromandel yield 3b to 3,8 jxn cent, while those from Mozam- 
bique yield from 40 to .^2 cent. The In-st grade oils are made from ‘-nek 
shipped m their shells, us with tiiesv^ there is less ojqxirtimity for six^ihr^e 
during the voyage. Chinese jxanuts are hower er. an exception to this rule, 
tor they are shelled almost entirely by hand, and carefnlh' protected imn 
water, or crushing. On the other hand, }H-anuts from the Coromandel 
are largely shelled by wetting them down with water, so that thev o|K*n of 
their own accord : they can onlv be worked up for soap stock, 

the southern States of Xortli America, espx>ciallv in the district? 
intested with^«//n)Hor«KS ^nmdis the cultivation of the'tieamtt has made 
rapu progress. On the other hand until 1915. very little peanut oil was 
ni^u aeture in the United States. The problem now presents itself 
under two form.s: how to use the excws production of peanuts, and 
decrease the large importation of jieanut oil. 

There are 5 distinct varieties of peanuts grown in the XJniterl States: 
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„ ' Spiinish ” “ Virginia Bunch " — Virginia Runner " Valencia 

(of ' Tennessee Red ") and " African " (or " North Carolina), 

Any of these could be used for the extraction of oil, but the “ vSpanish 
varietN' is the best, and is the only one that should be grown for this purpose. 

III u shelling test of farmers' stock made by the United States I>paTtmentof 
Auricultiixe. " Spanish " peanuts shelled out at 78.70 per cent, the V"ir- 
ijiiiiLi Bunch ” 71.15 and the “African ’’ 71.45 j)er cent (the weight of the 
iinshclled nuts being taken as kx)). In this test, the peanuts were shelled 
>>y Inind ; in a commercial shelling plant, at least, 10 |)er cent less nuts 
.ou!(l have l)een obtained. 

Tlie writers give the analyses oi 12 commercial samples of “ St>anish ’’ 
iiid nf 19 of “ Virginia “ peanuts (these 2 varietes being most growm) 

IV averages of the 2 series of analyses are given in Table I. 

L'ahi.h I. - Analysis of peanuts of the “ Spanish " and “ Virpnia” Varieties, 
as poum in the United States, 

Mobturt Oil rHI 

— Idrv lofb; — 

“ Si».utiTih “ 5- 5 ' -a 

“VirtTmla*' . 4 * '’ 7 44 ^'’ - T 

It will l)e noticed that there is a difference in the amount of oil of alK>ut 

E [K'r cent in favour of tlie “ Spanish “ variety. On the other hand, there 
wry little difTercnce between the oil content of the 5 varieties cultivated 
ini^r the same cr)TKiitions. This is shown b>‘ Table 11 . 

Taiuj: II. - rinidv-sTs of 5 Wirieties of Peanuts (jfoitm at Phrenee 
[South ( aroiina). , 


ConsttttxaU «liellcd aoU CuutituraU of »betb 



Mob- 

lUfd 

o« 

Cr»d« i fro- ! 
(SbtT j t«o 1 


bob' 1 
lur* 

oa 

■ Crovle 
! fil»« 

1 

^ 1 

Ash 

ra;;u Runiifr. . 

3 55 %«6AI>% 

i 

2,7$% z^6o% 


5.aj % 

a-73\;7i-'S% 



r^nu BuncJi . , . 

r:i 

43.73 

1 i20.3i j 

>1' 

553 i 

3-53 

; 70.00 

7.S5 ; 


finish . . 

y>> 


i 3 it> j3i-ao I 

a.67 

S-<‘3 1 

3 -*f 

6A7O 


6.«i 

Mellila . .. 

yyj 

4»-6 o 

1 J >3 |i3*4 i 

J-67 

5A0 1 

..3» 


7S3 ‘ 

A34 

kwa . 

M3 


I t i6 jiajo : 

S 

S43 

a.46 

•71 70 

7 60 ; 

33* 


In order to make a very h^jh grade edible oil, the peanuts should be 
iorotiylily cleaned, sliclled, blanched and degemied before beitig ground 
M'vven mills and rollers) and pressed. Kx|)eriments made in cottonseed- 
P niilU ill the United States show that the presses now in use can be used 
r ’’'akiug iwanut c^. The first pressing should be made cold, in order to 
r 1 liiijli grade edible oil. tlie se4T>ad should be made after r^rinding and 
ptiim the cake from the first pressing. It is doubtful whether more than 
Passings should be marie in the United States, The oil from the second 
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‘*“SSSS b “pidKt j pw .a — i* ij» ^ .^ '• 

f 1, iw ■■ SoLish ” peanuts will >ield about 750 lb. of meal. This cal 
^Ik tel W to S 35 pS ton and is an excellent cattle feed. Peaimt ni« 

’'■‘"tajll™!"* m S . b,-,>.»i«t Tbbp bbb Y !»«»« "lb « 

meal to it bulk, but they add very Uttle to ^e food value. They « 

also be used as fuel in the oil factory, or sold as litter. 

The average cost of production of peanuts m the Umted States 
$ 20 to S 24 for a yield of 35 bushels per acre. At 70 cents a bushel f< 
the peanuts, and $ 12 a ton for the hay. the gross returi^woidd be J 32 S 
At 7^ cents a bushel for Spanish peanuts the oil must sell for to to ( 
cents per gallon in order make a profit, calculated on the basis of 80 gallo, 
of oil per ton of peanuts. 
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- On the Acclimatisation in France of a 
nosepafum) containing Tannin. - 

dis -Sn.m-r'5. Sccun-I lI.iH- 


Quickfy-growing PUat {Rumex hym 

I'lEDAttn .KnvoLt. in (‘i*mptrs Hrntitn 
-yc.tr. Vtil. 163 , N* PI’- 575-57^’. 


November C3, lOfbi. ... t ^ 

One of the causes of vudespreail deforestation is the manufacture ol ta 
nine material from oaks and chestnuts, plants of slow growth. To supp 
the works while preserving the forests from destruction, tanmn-toan; 
plants of rapid growth must be sought. While «-veral Poh^onacme cmt., 
tannin Rumex hvmenost pulum Torr. Canaigre ) is amongst the nche 
as its tubers contain up to 28 or 30 iXT cent f’f tannin. It can be siaw 
fully grown in Corsica and in southern France up to the IvOire. It wa^ -j 
pos^ that this plant could not lx grown in northern h ranee, but t xr«.i 
ments atSexTes(Seine-et-()ise) continiiefl for 3 years, showed that it can! 
grown ail over France, since the plant was not injured during the win! 
of 1913-1914 by temixratures of -u*>C. These experiments showal tiu 

1) R. /lymenosepiilum grows naturally in the climate of Paris. 

2) The vegetatif>n retarded in autumn grows well in spring. 

3) The plant resists winter cold well, 

4) In a well cultivated and manurefl soil, the plant gives a ikU 
yield, even in unfavourable Irxalities with insufficient light and abimtisii 
parasites. 

It is proposed to conduct field exjxriments in order to study the 
of the plant under practical conditions and also its yield of tannin in tb< 
climate of Paris. 


41 - The Effect of Continoed Capillary WatoilBg. “ d«tol i^uow. in 

(Us Sfapues it VAduUmU des Scietues, igi6, Second HaU*ycar, V<^. 163 . n*. PP 53 

527. Paris, NovettibcT 6, igtfi. 

The Author has studied, in his garden at Erquy (France), the effect 
of continued capillary watering compared with the intermittent waterii^ 
employed in market-gardening. For this purpose vessda with a large sbj 
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jce were used filled with water in which were dipped strands of wool or 
otton which acted as syphons. The water thus supplied to each plant 
las easily calculated* as well as being easily reduced or increased by alter' 
[i‘r the number of threads. This method of watering had for advanta- 
es: economy of water — no burning of the leaves, even if carried on in 
pen sunlight. — freedom from washing out of nutritive substances from 
he soil. — loosening of the surface maintained to the highest degree. 

3 series of experiments were started ; in the first, lettuce, chicory, and 
abbage were left almost entirely without watering ; in the second they 
(ceived an abundant intermittent watering interrupted every 2 days : 
ti the third they received capiUar>' watering, which may be called conti- 
lumis and in which the water was delivered at the foot of each plant by sy- 
>hons of variable number. 

The plants watered at too long inter\^als gave the worst results ; the 
L'ttuce and chicory flowered. Those having intermittent watering, with 
arger amounts of water than those given by capillary watering, at first 
rrew normally, but in the long run their leaves b^me red and hard or of 
ni unequal green colour. Those plants having capillar)^ watering always 
lad turgescent leaves of a fine green colour and showing perfect health, 
v'one of the foot watered plants flowered, which also happened for a fair 
lumber of specimens in the second series, although in le^ number than 
n tht* first. 

The same s>'stem was trieel for germinating seeds and afterwards wate- 
ing the seedlings. 300 lettuce seeds, 300 heade<i cabbage seeds, and 300 
adi-sh seeds were used. The see<U were sowii under similar conditions, 
livided into three lots and watered as in the previous experiments. The 
esiilts obtained were : 


Hat.ixia I^cttucc 
CitjhnKc. . . . 
Kaiiisho . . . 


Number gcrnilMtc4 


ist lot: 

3 nd lot : 

jrnt kH; 

rihncMt wlUuwt 

iatenaittMt 

,XKitiBas] 

walniof 

vatniiic 

wftteriac 


61 

97 

57 

6a 

Si 

4^ 

57 

So 


It was found that continual capillarv' watering also gave plants much 
in' advance of those of the other lo^ 
ri Anatomical study of the leaves, steins and roots has shown the diffe^ 
letK'es that usually exist between (flants sufiering from drought and those 
with a normal supply of water. 

With guaiacum stain, dificrences in Uie colouring of the latex of chk> 
pr>' were shown I'the rapidity of the reaction and the intensity of the co- 
louring were in proportion to good utilisation, of the wat«^. As the diasta' 
jlic ferments did not «:t in the same way, it was explained by assuming 
differences in thyth fulcm l development and in the nature of the products, 
j These experiments are of interest to both theoretical and practical 
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horticulturists. The author thinks that it wiU be easy to P^de cheaj 
aufile appliances, using capillarity, in order to provide cultivated 
plants vrith tte water that they require in any given soil. 

•, - Varieties ol Chicory to the Province of Lecce, Italy. - maksawsi Aimso. u 
" "bS Van..., Ye.r ,, X. O. PP- M". « 6«. Varm. .Vov™ 

In' the kitdieu-gardens of the region of U-cce, 3 varieties of the tyj. 
Cichorium Intybits are known and called " cicona Utalogna _ eimna .1 
Brindisi or brindisina and " cicoria all'acqua . Their o^n u unknown 
but it seems that they have originated from selection ^d fixation tarriw 
L bv the market gardeners of the region of Lecce. They are purely lo 
cal and are much gLvn from Cape Leuca up to above Taranto and mi, cl 
less in the province of Bari. In the rest of Italy they arc hardly kiiouc 
save in the gardens of Naples and Rome, where they have txi-n grown on 
a small scale for some years, the scxds being now and then imiKirted from 

A firm in Upwr Itiilv sells the seeds of all three vaneties under the ke- 
geial name of Cichorium Intybus asparagouiey for the sha|)e of the stem h 
somewhat similar to the \'oung shocks of iisparagus. These three horti- 
cultural specialities do not require hlcaehing or any sjKxial prei>aration, 
while yielding an abundance of tine, hygienic and s;ileable prtKUict. that h 
preferred by those suffering from intestinal troubles. 

“Cicoria Catalogna" (Catalonian chicory) has been known for a long time 
in the province of U'cee. as it was always, :ls it is now. the most grown <.1 
the three varieties, hike the other two, it has .1 much reduced root which s 
compensated for bv the development of the stem which is hollow idm-h, 
conical in shainr and clearly fasciated. The stem, which is the valuable part, 
is 40 cm long and 3 to (> cm diameter at the base; it is tender, fleshy, wiic 
buds giving rise to little secondary stems also very tender; it Is gathered .,p- 
cutting at about 2 cm away iToiii the crown of leaves. The plants form sm.a- 
ler and smaller shoots which provide the following crops. Among the timr 
varieties, the Catalonian is nearest to the wild chicory for the slight pube^ 
cence covering the leaves and stem, tlie slightly bitter taste, the CAirnii<A 
colour predominating in the various parts of the ]>lant. and the apj^earanu 
of the leaves. The latter are usually pimiatihd, but they vary greatiy 
up to losing almost comjdetely the divisions of the pinnatifid shajK^ •us-i 
to taking on an intermediate sliai>e l)etw'een linear and slightly lancet >laU 
having slight crenations at the edges. The market gardener explains tii: 
by the presence of lettuce {Lactucu sativa) and [irickly lettuce {Lactuca >a- 
riola) in flower and which |)olli nates the “ Cataiogna ’ . In addition, the g-a* 
dener does not use plants for reproduction that have lost the dearly pin- 
natifid shape. 

“ Catalogna ” chicory is grown in spring ; it is planted as a seeilmi^* 
then it is transplanted so as to remain at 35 to 40 cm distance apart m i 
square. 

Gathering may be commenced at the end of March or at the begimiuig 
of April ; there are distinct sub-varieties with var>ing degrees of earlines' 
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Special care is necessary to prevent the loss of the seed which is ver>' light 
ind small, and also to avoid pollination by related plants. There are 1300 
itfcds on the aver^^ m one gramme, while 3W to 400 plants arc nccessarj’^ 
to produce I kg. of seed. 

Ihe cicoria brindisina is further than the cataJogna ' variety 
rom the type plant, as is shown by the almost total absence of tap-root, 
1 k‘ much reduced leaf, the almost total loss of the pubescence of the stem 
ind leaves, the great attenuation of the rather bitter flavour, etc. It is 

I very good vegetable that can be grown throughout winter. It is planted 

II ever>' month of autumn and winter, then it is replantetl in squares of 
ilxiut 30 cm apart. It is gathered during winter and spring ; seeding is 
iiorc difficult than with the other two varieties as it is very susceptible to 
r»>sts at flowering time. 

i he cicoria all acqua {water cliicory) has practically the same bo- 
imeal characters as the “catalogna " variety from which it onlv differs by 
ts snialler stem, which (mly grows to 20 cm high and 2 cm diatneter at the 
)a>c. It is gathered in summer. iK'ing practically the onlv market-garden 
product to be found on the market during summer in that hot and arid 
vgion As the plant requires a jjleiitiful water su[)|)ly. its growth is li- 
uited to swampy land in the regions <jf ( rtranto and Ostuni. or in those pla- 
vs where well water is brought to the surface. This [jlant deserves to be 
;i«nvii more cxtensivel}'. 

:3 - Studies <rf Apples in Oregon, United Stites. — r. wnirEitorsE. \\' r., a stu'iyof 

v.iriationin Applet JJKrinR thf i,,^ in Or, an J ^ncuI^Hfa! ( ..li< I, 

iiulUhn No. 134. n pp . m. luoc i-oo — H Krai’s R, I Varia- 

l...n of InU-nial Structure uf AppU- \ un< tn <. No. ns. ’42 pp,. 

;i plati-s, JUIU' OHO, Iir Kravs R J. aiiM Ral<ton- i; s .The Pollmulion of the P<»iiui- 
r-^vi-rnius, HI; V.iHTilar .\milonjy r.f ihr Apple. Ih^J. SSdJiun iiuJutm Vo 

]-p.. T s pl-U. ^ M.iy M O. * 

I. I andtions tn AppUs r>iirtn» ihf (jrou in^ .SV<ryow. The Vdjject of 
se investigations was to fktvrmine whether there are more or less de- 
:tt periotls when apples under Oregon conditituis make their main in- 
.S.- ill bulk, ami otlier [.erifxl.s whmi their characteristics colour markinj^ 
fiewlojHti, or whether increase in size and colottr are both quite uniform 
'Hu^hoiit the growing {K*ri(Kl. 

Tile metIuKi eniployetl to detennine the size and fomi of the fruit w'as 
rivor(l the largest transverse and longitudinal diameters of each indivi- 
fruit ever)' two w-eeks throughout the growmig season. l>egitming 
rie :3tli. These measurements were made with Vernier's calU|)ers read- 
a millimeter. The sha|)e of each apple was ascertained by 
ans of the “ form index " which is obtaintnl by rlividing its transverse bv 
.ongitiKhnal diameter. At interwils. average fruits were taken from 
ot the trees under observ^ation, weighed and the curves plotted ; the 
rtMsi- m weight was then compared with the increase in size, In order 
'Menmne the amount of colour, the percentage of tlie surface of the 
It cuver^ by its oveilyjog colour was estimated ever>’ 2 weeks. 

K^vords were kept of: the temperature - rainfall - and the approx 
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imate amount and intensity of the sunshine throughout the gfcMng 
period, that it might be possible to correlate with the weather ocmdihykms 
any marked variation in rate of growth, or colour dcveiopmcnt, 

The results thus obtained suggest several points of intwest to tie fruit 
grower. These are as follows : 

If steady, gradual increase in size is normal for the apple, cultural con- 
ditions should he such that this steady growth will not be checked. In 
particular it would seem that tillage should be such as to provide a coi^nt 
supply of moisture. Where irrigation is practised, it would seem unsafe 
to allow apples to become checked, depending upon later applications of 
water to force along the fruit and make up for deficiencies earlier in the 
season. Such practice might result in a specially rapid growth })erio(l, 
but the evidence indicate.^ that this would be abnormal, rather than 
normal, if it occurred. 

Often in thinning apples it is found convenient to remove the laigest 
individual, or individuals, from the spur becatise of length of stem or some 
peculiarity of position. This investigation would lead to the belief that 
such is not good practice. The rank of an individual among its fellows at 
the, time of thinning is a fairly accurate index to its probable rank at matu- 
rity. If experience shows ^at apples of a particular sha|)e pack more ea- 

in the tj^w of package used, or take better in the market, than those of 
a different shape, a little bias in that direction can be gained by removing ! 
the undesirable shapes at the time of thinnii^. 

A large part of the colouring matter of apples is deposited shortly be 
fore picking time. From the \'iewpoint of securing higher cdour. it would 
seem that picking could often be delayed several days to advantage. 

II. — \ ariation oj Internal Structure of Apple varieties, — The data 
presented consist of 51 plates showing photographs made from trans- 
verse sections of apples (plates i to 20) and from trausvene and Ion- 
gHudinai sections of pears {plate 31). The method adopted to prepare 
this material for being photographed, that is to say to render it perfectly 
transparent and show’ the detailed vascular structure, cons^ted in placing 
sections (of about to ‘/u inches in thickness, and cut from the nuddle of 
the fruit) into 70 per cent alcohol In this they remained for at least 
hours, when they were passed through successive baths of absolute alcohol 
until they were completely dehydrated. The sections were then pressed 
hghtly in filter paper, but not allowed to become dry ; they were cleared 
first in cedar oil, and subsequently in a mixture of xylol^nd cedar oil 

III. The PcM^nahon of Pomaceous fruits, ~ The Diviami of Horticid- 
ture of the Experiment Station of the Or^on ^ricultural C^lege, at Cnm- 
waihs, h^ commenced a series of studies of the pollination of pomacwii? 
fruits. The first contribution to the question (K. J. Kraus. '* Gross Mor- 
phology of the Apple, " in Ore^(m Agricultural CoUege Division of 
c^ure. Bulleitn N® x), waspublislied in April 1913 : a second f Fruit Bud' 
I^velopment of the Apple "') in Station Bulletin 129, was published ii| 
May 1915 ; a third (E. J. Kraus and G. S. Ralston, Gross Vascular Anat(r’ 
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Dunng the progress of the pollination studies, it became evident that 
various subsidiajy factors, which may be more or less intimately connecteti 
vith the pollination and development of the fruit had not been sufficiently 
nvestigated. One of the most important of these factors is the relation- 
hip that the vascular system of the fruit bears to its development. The 
mters devoted themselves to this study and. in the paper here summarisfd. 
hey describe the vascular system of the normal fruit from its origin in 
he clus^-base, ^ough the pedicel and fleshy portion of the fruit, noting 
he position, ^visions, connections and terminations of the vascular sys- 
em in the fruit The Yellow Newton '' was the apple selected for tuves- 
igation. 


, - V»ri»Ues of CMor Apple Saltablofor Ibe Muidtetiin of Jelly, la nuue. - 

XHUEiiE A„ in La Vit a^riatU rt ruralt, 6tli. Year, No. < 5 , pp. 357-361, 3 figs., i pi. Paris, 
Xoveinber ix, 19x6. 


From previous researches, and in particular those of Mr. Barker 
[/)Dg Ashton, England), on various varieties of apples with sweet add 
r bitter taste, it is concluded that the two last categories have an hnpor- 
mt defect from the organoleptic point of view for the manufacture of jel- 
es , the necesMry concentration of their jtdee leawes a disagreeable taste 
1 the finished jelly, due to excess addity in the one categor>% and to 
f bitterness in the other* While these defects can be remedi^ to a certain 
xtent by mixing with the juice of sweet or slightlv bitter apples in sutta- 
le proportions, it is evident that it would be better to use these two kinds 
f apple at once, as it would avoid the long and awkward operation of 
uxmg, always difficult in practice. The Author. foUowing Barker's 
assification. arranges the varieties in the 3 following classes : 

1** . Class : acid varidics : juice usually containing more than 0.45 arm 
[ malic add per 100 cc. 


2«‘*. Class : su ed varidies : juice usually containing less than 0.45 grm. 
I malic add and less than 0.20 grm. of tannin per 100 cc. 

5 "^. Class : mer-S7ced varidies : juice usually containing less than 0.45 
nn. of malic add and more than 0,20 gnu. of tannin per 100 cc. 

ihe appended table gives the dassification of 50 of the most widely 
rown varieties of dder-apple in south Normandy ; they belong to the 
St two classes, add varieties being very rare in that region. The common 
angles of o^er .dder-piodudng regions, such as Brittany, the districts 
I <Jthe and Thieradie, will also be studied. 

From the^table it will be seen that the varieties ai# dassifled thus: 
^ved varidies : Au/rirhe, Bind blanche. Bind rouge, Bisgud, Bonne 
BotUalU douce, CdieUe de Ca%m(mi, Doux-Evigue, Doux- 
Haui^risi, Berbage sec, Joly rouge, longud,Manerbe,ktmn. 

Z (Ldour 

Ome), Saini-Mariin. ' 

(Pm, Amirti bltmc. Ameret 
Barbarie sale, BMan, Bexgerie, Ciipi^riere. Ci>o», Crof- 
p. uomxnes, thux-Lozon, Douse 4 gober, Friquin rouge, Galld, Gros 
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Matois rouge, Jdy BUmche, Moulin’d^VefU, Mu$c«dd (PeU(\, No& 
J)eschamps. Or Milcent, Ozanne, Peau^e-Vachc rumvdU, Saint-PfMert, 
The excessive bitterness of a variety can be much diinimsbed by allow- 
ing the fruit to attain complete maturity as long as they remain heal^ : 
at the same time both sugar and pe<^ sub^ances are gained, both 
I'aluable from the point of view of making jelly. 

(5 - Varieties of AmerleaD Peaeh-tree Intiodnoed into Ua|j,^ZAoo p.. in uiuoiA 

a'lricol*. Year 53, No, ii, pp, 497 - 40 *^. 1 coloured plate. Piacotja, Nov. 15, 1916. 

During the last few years, the Rossi brothers of Montescudaio (Pisa) 
have imported, mostly from the nurseries of Mr J. C. Hai«£ of Winchester, 
Xennessee (U. S. A.), over thirty new American varieties of peach tre^ 
remarkable : for their resistance to adverse weather conditions ; for their 

t Hgorous habit ; their abundant and regular pioduction of fruit ; by their 
niit whose flesh is usually free from the stone, as in those American vaiie- 
ies previously introduced the flesh usually adhered to the ^ne. 

The writer was one of the first to test the varieties introduced into Mon- 
escudaio, and has put about 20 into cultivation, on which observa- 
ions have been made for about 5 yeare. It can now be stated that the va- 
icties: Victor, " Waddet, '* “Admiral Dewey,*' ** Carman, *’ "Belle 
>f Oeorgia, " “ Thurber, " " Elberta, " " Goldmine, ** " Old Mixon Free, ’* 

‘ Matthew's Beauty, ” " Chairs' Choice, " " Gordon, " " Henriette, *’ 
lave the necessary qualities (vigorous plants of sufficient cropfung power), 
ind that several, like : “ FJberta, *' Matthew's Beauty "'Admiral Deaey ", 
^tc., are of very good habit, or crop constantly and suffidently highly, 
ike " Carman, " and " Goldmine. ” A coloured plate is given of the va- 
iety “ Chair s Choice " or “ Crawford I^te Improved. " It is a vigorous 
plant, standing adverse weather conditions well, not exacting, with a legu- 
lar branch-system, with abundant and even ample foliage ; it i^^^nlarly 
brodiices abundance of fruit. The peaches are large, with a yellow ^n. 
kith sj)ots of bright red and velvet shades ; the flesh is yellow, juicy, 
ender, sweet, of delicate taste, and not adhering to the stone. It origi- 
pte<l in lilaryland. There is another and earlier (August) Crawford variety, 
but the one mentioned is the better, as much because of its croppii:^ powers 
> for the large size and good quality of the fniit 

j ~CUrmC<adltioiisinFloiida,Cnb«,uidGalflomia. — PAW'c«rrH.s.iiiC4ii«/6ri*M5MM 

CrimmiifstaM <>/ A^tcuUttft Monthly A'* 9, Vol. \% pp, ji 1-337. Sttcmamto, 8ep- 

U'lnljcr 1916. 

The writer compares some of the diflerences in hcMcnltural condi- 
ions and practices in California, Florida and Cuba in special reference to 
itrus culture. 

ITorida's dtrus regions lie between about 25 to 30 degrees north la- 
itudc with qo to 60 inches of rainfall during late spring, sumnmr and 
fall. Califorma's citrus regions lie between 32 and 39 % degrees 
Hth 10 to 20 inches of rainfall during late fall, winter and early 

Horida. thmfore. has a moist, humid atmosphere during most ol the 
Rowing season, making it possible to grow citrus fruit withood ifdgatkm. 
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while Calilonua> during this same season/ has a dry atmc^here without 
rains, making it necessary to practice irrigation. 

In Florida, cultivation is usually discontinued thro\^hout the rainy 
season of summer, and in Opilifomia is usually kept up during the sunutier 
because of the necessity of frequent irr^ations and the conservation of 
moisture in the soil. 

In Florida, cover crops of Beggarweed, cow peas, velvet beans, etc, 
are grown in summer, while in California, unless irrigation water is plenti- 
ful, summer cover crops give way to winter cover crops of vetch, Mdik 
ius, etc. 

In Florida, the soils are generally light and sandy and reqtdre largi 
amounts of plant food for the best growth of citrus fruits, while in Cali 
fomia, although the citrus soils are much more variable they average nmcl 
heavier with a greater amount of clay, therefore, much richer in plani 
food. 

The large number of standard varieties of both oranges and grape 
fruit in Florida give way to only a few standard varieties of oranges and 
one standard variety (Marsh Seedless) of grapefniit in California. 

Lemons not now grown commercially in Florida are a very important 
crop in California, while grapefruit, on the other hand, is a very important 
crop in Florida and is of only secondary importance in California. 

What is said about Florida is true for the mcKit part as regiuds Cuba, 
except that Cuba lies between about i8 and 22 degrees north latitude and 
that the application to the soil of a continuous cover of vegetaWe mulch 
is practised more extensively. 

The average soil of Cuba is heavier and richer in plant food than in 
Florida. Lemons, not grown in Florida, arc growm commennally to a small 
extent in Cuba and grapefniit occupies three fourths of the commercial 
plantings. 


47 - Droi^tht-resisting Slocks in France. — Malut i, , m u v 

el Vidcok, YejiT 33, No. pp, MnntjX'lUrr, Nov, i:, 

In 1912, the writer planted a 12 hectare vineyard on the hillride in tb 
commune of Saint 'Brezery’ (Herault, France), intercalating several experi 
ment fields, with the object of testing the resistance to drought of several 
stocks. The results described were obtained from the " Red " field, which 
has a very homogenous soil, fonned by a flinty grit and mixed with round 
stones ; this soil belongs to the Bartonian Focetie and was formed by the 
decomposition of conglomerate mixed with alpine cUluvnum. The fieW 
was steam-odtivated to 80 cm. deep without touching the sub-soil 

The soil is of good physical condition, but poor in mtrogen, phosphoric 
add, magnesia and lime. The experiment field, placed in the middle oi 
a large dneyard planted with the Riparia variety, was spread over a hillside 
facing south. The rows of the various stocks 106-8, 101-14, 3 309, 333. 41*^' 
Lot, 157-11, 420-A were planted down the slope ; all the stocks were 
gr^^ with the Aramon variety. The vine-yard was planted with root- 
grafts in 1912-13. The first foliage was produced in 1913, the second in 
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1914, the third in 1915 {first producing year, one of mildew and dryness), its 
fourth in 1916 (second producing year, great drought). The relative merit 
of the stocJw was determined by comparison with SUparia. Tables are 
given to show the results of the last three years of observations, whidi gave 
the following conclusions ; In 1914, the best results were given by: 106-8, 
101-14 and 3 309 ; the Lot variety does not merit any special consideration ; 
I470-A did badly. In 1915, N® 106-8 was the best for reristance to 
[drought, while 101-14 comes second. In 1916, K® 106-8 came first for veg- 
etation, production of fruit, resistance to drought ; 101-14 may be classed 
the same footing, but was more woody ; 3 309 follows. Tht author was 
)bliged to conclude that 106-8 would give a sure and constant crop in years 
vith mildew and drought. No. 101-14 seems to possess the same qualities, 
vith more vegetation and a lesser demand for manures. 

i8 ~ ** Peliavefga a good Italiaii Table Gnpe. -- ItIssohnb e c., in L'Uaiu agricaia, 

Ycfir 53, X* If, pp. 4^9-491, 3 fiK. iHacenza, November 15, 1916. 

Attention is drawn to this variety, which apparently is not grown 
>avc on the hills of Saluzso, though it is well worth cultivating more exten- 
avely as a producer of one of the best table grapes, easy to pack for carriage 
and of good keeping qualities (till the following spring). 

The grapes are very large, with big seeds, thin but strong skin, a dark 
)ink colour, firm pulp, very tasty and sweet. The “ pella\^iga " variety 
s easily adaptable to northern Italy, as it resists intense cold well when 
n unfavourable situations, but it does best on hill sides facing the sun. 

9 - Forest HazuigenMnt in Morocco. — i^mo. in Rtnu 4 ^ Eaux ti FotHs, 9th. Series 

Year K\X Vol UV, N* 6, pp. i"8-iSr. Paris, 

From the Author's report on agricultural organisation in Morocco, 
he foUowii^ information is obtained as to the Waters and Forests 
)q)artment in Marocco. 

This Department, started in 1913, could only be organised in 1914. 
nd although the staff was considerably reduced (2 superior officers and 
ibout twenty officers and FreiKh forest-guards). The result of the first wor- 
ang Year (1914- 1915) may be considered as encouraging, as the receipts 
Uve almost equalled the expense. The magnificent forest of coiic-oaks 
|t Mamora. rapidly beitJg d^royed by the natives, has ixjen put under 
Aguiar control. The cork from 120000 feet has been utilised in 1914“ 
915* and up to the present the control of two other forests has been orga- 

In addition, about 60 miles of fire lines nearly 100 feet wide have been 
pened out; in 1915. three groups of ranger’s houses were established, and 
others in 1916, at the price of 25 000 fr. {£ 988) per house, <ach capable 
> accomodating the gild's family as well as the native staff and aJ^ sui- 
as a store, etc. 
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The expenses for the 6rst three years are as follows (in fraiKS) I 

Reoovatii^ vroods spoilt by the ualivrs; cutting stumps 
of mutilated tree feet that would otherwise have sooo 


died Sooooo ft. 

Opening fire-llao in sudi jdaces where fires have occurred 

during the last i )'eRrs, or are likely to occur 6oo ooo • 

Constmetioo of jo to 25 ranger’s houses i 000 ooo > 

Xuiseries, establishment, and various. . too ooo » 

Utilisation of the wchxI at n.30 fr, per foul ftjr 6 million 

feet 3000000 k 


Total Expenses .... 4 ioo ooo fr. 


The forest administration is of the opinion that, under such condi 
tions, the full utilisation of the Mamora forest and other coric-oak forest; 
in the Rabat region could be attained in 5 or 6 years, which would mean i 
gain to the state of several millions of francs a year. 

The political condition of the Atlas has as yet not permitted the stud? 
of a suitable division for cutting of the fine ce<lar forest situated to th« 
south of Fez and Meknes. 


50 - TTw Spruce ud Balsam Fir Tiws of the Rocky Mountain Rofion. — 6 u»wo»t, 
G. B., VwUd Staiti DtpartimtU ot HuiUnn So. (Orntributltm (mm thefa- 

est Service, Profcssiaoal t'apersi. pp. f-XXV -r Maps i-io. Washinjjti* 

D. C, 1916. 


A dendrological study of the following forest trees. 

1) Spruces : Picea Mariana (Mill). B. S. and P,, known as the “ blad 

spTU« ” - Picea canadensis (Mill) B. S. and P. known as the " white spnice. " 
rare in the Rocky Mountains, Its main range being Canada and the nortlh 
east of the United States - En^elmanni Kngeimann. called ‘dingd 
mann s spruce — Picea Patryana (Andre) C^ardeners' ChroQicle, knoart sj 
the “ blue spruce, or “ Colorado Blue Spnice. " | 

2) BabaiuFirs: (I Jnn.) Miller, known as the' ‘ balsaal 

fir — Abies lasiocarpa (Hook) Neittall, known as the Alfnnefir *’ - 

arizonica Merriam, known as the '■ cork 6f ' - Abm grnndis IMkc, 
known as the " Grand fir. " or ' white fir * - Ahia concohr (Cord) ParTi. 
^wn as the white fir. properly so-called - Abies mapsi/ica shasUm 
Ummon, known as the " Shasta red fir. " 


The distinguishing characters of the above trees are dven, togctherurti 
their geopaphical distribution, from Mexico to Canada, fromthe Paa&ri 
s ope to the Great Plains of North America and in the forest reserves 
It mu^ be remembered that spruces are exceedin^y important tmk 
^niamen^ standpoint (" Wue ^ and La the c 4 
and ^ stJperior saw timber (*' white spruce I 

nl /Ki I )• tot the lection o papJ 

pulp^lack spruce and " white spruce ") I 

The larger species of balsam firs woduceex^W i««ei«her U wl^' 
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gr ”)» and wood palp for paper making, {AhUs balsamica): while some of 
them are importmst also b^use they form protection forests on steep 
slopes at hig^ elevations where few other conifers can live. 


LIVE STOCK AND BREEDING. 

5 ! - The Compamtiv* Valiut of the Intim Derma] Mpebral MiUetn Tost ana fiie 
Enmiaation of the Bloo4 for the Diagiioels M Glmaerf. -- r^oam, la 

fu* {>ralitiuhtTi*rh*il^und*,Vo}. 27 . Ko PP 4i<^4i4 : u-12. pp. 4<i3*5<i Stott' 

fpirt, 

1. In 1915. the author was asked by the Prussian Minister of Agricul- 
ture to conduct comparative experiments on about 100 horses to decide 
the value of the eyelid mallein test and the examination of the blood. 

From the point of view of diagnosis the two tests give practically the 
same results. Some cases of glanders can be proved by a blood test, and 
others rather by the eyelid mallein test. Thus the two tests should be com- 
bined in practice, especially if many horses are to be examined. Beades, 
they should be combined in such a case as when one or the other alone gi\^ 
doubtful results. In cases of acute glanders, both tests may not uncom- 
monly prove useless ; then clinical examination is the surest and most ge- 
nerally siiffident method. 

The eyelid test is simpler and easier tlran examining the blood. The tak- 
ing of blood samples from a large number of horses is difficult and lengthy, 
.specially if repetition is necessar>', so the author is informed by the official 
reterinary surgeons of the “ Mager\nehhof " (market for ill-conditioned 
animals) of FriedrichfeJde and by those of the central abattoir of Berlin. 
In addition, the difficult and complicated laboratory examination must 
be added. 

F. Xpert ments made at the central abattoir in Berlin agreed with other 
results and have shown that the eyelid malldn test has no influence on the 
txamiaation of the blood, as was formerly thought. 

According to the authors’ obser\'atioo. the taking of the temperature 
at the same time as the eyelid test, which is adxdsed by PnoF. 
f>t Vienna, can not be done with a great many horses. These obser\*atiofns 
iurthet showed that horses with glanders do not always show a rise in 
einjierature. even when the e>TUd test give a poaitiv'e result. 

From \bc point of view of \’ctetinary police, it seems advisable, when 
aming out these to divide the to^ number of Imrses into small 
?oups as far as pomble, while cmisiderii^t their previous conditions in the 
^able. Thus, if some of these small groups are found to be free from gUn- 
lers. the return ol the sound attimabi can 1^ carried out more quickly. 

From the technical pomt of view, the mallein tests given rise to 
ibe (oilowii^ (^jservations : lOO horses can be mallcin-tested in an 
hour. 

Before testing, any ieCfettcm of the eyes shemid be observed accurately, 
ttr^rd3theldiid(«mat,iittK»iia,cn^^ the quantity {i - 1.5 
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- 2 - 2.5 - 3). A purulent secretion provides a contrary indicadou for the 
examination of the eyes. Small, wWtish grey secretions of the size of a* 
lentil and seen in the morning in the interior comer of the eye of many heal- 
thy horses, have no importance. In examining the eyes, suspicion shoiO^ 
only be entertained in the case of a raucous secretion mixed with pus at 
least of the size of a pea. 

11. — From 1912 to 1916, the Prussian Minister of Agfkultuie again 
asked the writer to examine 1 5 1 horses which were to be slaughtered by order 
of the veterinary police as they were sus|)ected of having glanders, as was 
indicated by the blood test. In 143 horses the present- of glanders was 
shown by the autopsy. The eyelid mallein test gave a positive result ia 
141 {i. e. 98.6 %) of the 143 glanders horses ; in tw^o it gave a negative re- 
sult, Therefore the eyelid test failed in i to 2 % of the total number of eases 
of glanders. The blood test gave negative results in 5 cases out of 143 
thus failing in 3 % of the cases. 

For diagnostic purposes, the eyelid test is seen to be of equal \'alue with 
the blood test, even for extensiv^e researches. The author is therefore of 
the opinion that the combined use of the two tests should be legally enforttd 
in Prussia in order to exterminate glanders by the veterinary police. 

Many obser^^ation are given on the technique of the eyelid examina- 
tion, the different methods of malleinisation and varieties of mallein. the 
beginning of the reaction in the eyes, the value of a rise in temperature cor- 
related with the examination of the eye.s. the proportion of leucocrtes in 
the blood, etc. 


52 - to the Possibility of the Inleclion of Pljfs with the Flukes Opixthorchis A- 
//ileus, Pseurfam/iAis/omum dxnubienstfVa^ Metoreh/siUbMus - 

CtJiREA Jaw, in Zeiisckriit jut I'Umk- unj Ycat it*. N« jj i,p. , ^ 

Berlin, .August I, n>i6. 

To decide the possibility of infecting pi^s with these flukes eviieri- 
ments were undertaken m I9i4and ipi.v The Author gave different fish 
CTntaimng larval stages of Opi,lkonh,s klmtus. PscudamphisJimum 
hmsc (espeaally m tench) and Mitorchm M,dm {especially in roach! to 
young pigs, 

‘“k ^ 55 liays, in all : 40 tench 

irZtiT (•'‘^'‘""'5 '«'■»*«) - I Rudd iScardwus 

(^CISCMS ayihropthalmus) and i Aspius aspius. Dogs and cats were 

takerslveralTZ;!, 1 ^ r “““ 

tomum danubient Th numbcf of Pseudamphn- 

found in the rrfir’e K ^ Specimens of P, danubiense were 

riments the roLh strange, since according to the writer's expe- 

more eon ^ the Danube are 

A J ^ than by 0 . felimus. 

pig for 71 davs was therefore commenced by giving to another 

< 93 t^nch - 13 roach {Blkcx bjid^kHa) and 2 bieaai. 
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be autqpsy showed that the bile ducts were thickened and full of a green- 
ih'grey, glairy liquid. In the liver of the pig were found 45 adult and 2 
uniature spedmens of Opistharchis felineus and one adult but not mature 
Utonhus aWidus. The parasites had developed normally. The liver of 
his second pig also contain^ no P, On the contrary, the 

ontrols (d<^) of the second experiment contained, as well as specimens of 
)pisihorckis felineus and Melorchis albidus, some specimens of Pseudam^ 
)hislomum dantdnense. 

CoJfCLUSiONS. — i) Opisthorckus fdineus, and probably Metorchus 
ilbidus as well, <an live as parasites in the liver of the domestic pig. 

2) It may be that the pig is not parasitised by PsewUmphislomum 
lanubi^se, but further experiments are necessary to decide this question. 

3) The presence of abnormally dev'eloped specimens of Opisikorchus 
'elimus and M ^orchis albidus in the liver of the domestic pig may perhaps 
[)e eTcplaitied by the fact that the latter is not the final host of the Disto- 
^j(ii in question. 

3 The Control of Contagioui EpIUwUonu In dtkJcens by Vaeeinatloii; Exporiawiti 

in Nevada, A* {1)—- Mack \\*nfxnt£D B. and Kecmlem I^wakd. in Thf Vmven^fy 
; Snoda, A^rtcnltHrAl Fipcr%m(^ StsUton, Bulletin No. 32 pp. 19 fig. Reno. Nc- 

During the winter of 1914-1915 and the following spring, there occurred 
n Reno (Nevada, United States) a serious outbreak of a disease (or group 
>f iiseiises) known in the United States under various names. Those in more 
x^nimon use are "Contagious epithelioma, " “ chicken pox, " “ diptberia in 
chickens. " “ roup. ” canker, ” " swelled head, " "sore head "and petite 
Ferole. to which correspond the French names " ^pith^Iiome contagieux, " 
diphterie des oiseaux ” and *' cancer " (2). 

The writers thus were able to study the disease upon a somewhat ex- 
ensive scale. The account of this work w'as published in the Agri- 

idturiil experiment station Bulletin N° 52 in June 1915; the Bulletin here 
[nalysed presents the results in popular language with some amplifications, 
jnd suuunarises them as follows ; 

The identity of contagious epithelioma and diphtheria, or roup, of 
ickens, is with respect to its cause, a subject of controversy which will 
quire further extended research to settle. For that reason, it is oncer-’ 
lin whether the cases dealt with in the experiments recorded in the bul- 
tia in question were caused by pure contagious epithelioma virus, or were 
ce to mixed infection. 

j The vaccination of flocks of chickens, in which contagious epithelioma 
k appeared, with attenuated virus prepared from the morbid products of 
(according to the method described by Manteitel and later by 
hiiity and Beach in the CaUfomia AgncttUural Experirngnt Sfatton Cir* 
pr No 1915). prosqjtly checM the spread of the disease and 

N a markedly curative effect upon obviously in^cted birds. Oases of the 

itho // Dtcrtnbct >91^ No. 1313. 

cr Caojit ct COWCKT, vUiUtnmn. l^iH. BalRi^, 1904 
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disease thus treated were less prolonged and milder than tmtreated one 
and the mortality was materially reduced. Two injections wre s uffin en 
in most instances, but severe, advanced cases benefited by a third and laj 
ger dose. 

Flocks containing 4 524 birds, 2 763 of them showing no symptona 
but severally exposed, and 1 761, or 38.94 percent, visibly infected, 
success fully treated by vaccination. The spread of the disease after treat, 
ment was negligible. The mortality was 373 birds, or 8,24 per cent of tht 
entire number in tlie flocks, and 21.18 i>er cent, of the visibly infected onei 

In the above flocks, no unfavourable results worth consideration follow- 
ed the administration of the vaccine. In two other flocks of lio and 70^ 
birds respectively, serious septic and toxic processes were apparently cause) 
by it. On the whole, nevertheless, the treatment was satisfactorj' ainji 
successful, although the use of the preparation employed is not withoiit 
danger, so that a more refined product must be de\ised. The discoveir 
of such a product was the.object of the writers’ researches. Viewed in 
most favourable as|)ects, contagious epithelioma in fowls is a serious and 
destructive disease and must be so Tcgariled by both jwultry owners .md 
veterinarians who attempt to deal with it. 

The duration of the immunity confened by vaccination is not deflnitclJ 
known. Too great dependence should not be placed upon it as a meaJ 
of ^evention, when ex|x>sure is to be encountered several months lat^ 
until further experience upon that jxunt is acquired. 


54 - Uriapui Poisoning ol Live Stock. - M\*shc. o„ ccAvimN b,. anJmwuB 

in U. S. Dtp. of A :Tic. .V« 365. pp. Wiishlinit-aj. D. C . ScpJcrtiiw S. i.,ur 

Larkspur poisoning, due to different s|>ecies of Delphimum, is one d 
the greatest causes of loss in western cattle herds in aUthe mountain region 
between Mexico and Canada and from the Rocky mountains on the ed 
to the coast on the w'est. H 

The recent experiments conducted hy the U. .S. Department oi aJ 
cmtiire, a report of which is published in this professional paper, imliate 
that the various species of larkspurs are ixiisonotis to cattle ami horses 
not to sheep. Exept under unusual circumstances, however hotsis J 
not eat enough of the plant to produce any ill effects. From a practia 
standpomt, therefore, it may be said tlmt larkspur affects cattle only, 8 
was also found that a quantity of the weed equal to at least 3 per cent <i 
the weight of the ammal was necessary to produce iXMSOditig. 
ablp investigators the fact that sheep are apparentli* 

desirable to '1^"^ 'a'kspur is especially abundant it i 

With hrkspur shall be first eaten down by the sheep 

Jarks^r'SkTf ^ to dig up the 

the^ore it is ^ measure to be adr^ed, and fttf 

y possible to eradicate the poisonotiB weed complete? 
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Generally speaking, there are two great groups of larkspure, the tall 
nd the low. 

The low di^pp^ from the range early in July and cases of poisoiui^ 
rom them are usually confined to the months of May and June. 

The tall larkspurs live through the summer season, making their first 
ppearance in early spring. This is the time in which they are the most 
oisonous. After blossoming their poisonous character appears to dimi- 
ish. Ultimately, it disappears and the plant dries up although the seeds 
fiuain poisonous. In Colorado most of the cases of poisoning from the 
all larkspur occur in May and June with sporadic cases in July. lu other 
)calities the larkspurs blossom later and pmsoning may occur as late as 
lUgiist or even September. 

On the range the first evidence that the animal has been poisoned is 
'equently afforded by its falling down. After a short interval it will pro- 
ably regain its feet only to fall again until the effect of the poison wears 
ff. In severe cases it is tiltiraately unable to regain its feet at all and dies, 
lencfidal results may be obtained by treating the poisoned animals with 
NIKKlermic injections of physostigmin salicylate, pilocarpin hydrochlo- 
idc, and strychnine sulphate, followed by hy|Kxlermic injections of w’hisky 
hen needed. 

5 Film Kenial Cake ; lav^tlgatio&s carried oat it the Onlvenlty Leeds. ~ 

CkowthbR CaAIUJ». in 7 y liuOfit r{ Amcujjmre, Vol, XXai, /s'o. 8, 

}'j' \ovcml>rr I'/ifi 

Die results obtained during the past 2 years by various investigators 
t the IJniwrsity of I.,eeds. The whole of the practicaJ work was carried 
ut at Manor Farm, Oarforth (“ Kxperimental Farm of the University’ of 
^•ds and the Yorkshire Council for Agricultural Education 

PalaiibiiUy of palm kerml caki. The ex]ieriments of Mr. H. J. Har- 
RAVKS have provetl that this pnxluct is not so readily consumed by stoc^ 
s njany other concentrated foods. There is considerable variation in this 
expect with cattle, but a uniform difficulty with sheep. In no case did the 
ifHcnlty however, jjTove more than temporary'. Attention was directed 
r> the ])os.sibiltty of rendering the cake more appetising by the admixture 
f small quantities of other substances ; molasses, fenugreek etc., but with 
ery little result. The difficulties are naturally less when the cake only 
anus part of the ration. Numerous tests were made wnth the following 
suits : 


Unxed CO* 

P»rt* 


Tliiw rrqaired foe 
cnmUctc coanoHptfaie 
Mitu 


A « JA-55 

3 I 18' 30 

2 I *4' *8 

» I t4l? 

I a 10 •13 

I 3 10 * t 4 

0 I 8- 
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Keeiini Proi-crlics. - The experiments earned oatbyW.G<ffiDffi con- 
sist of Tmparative tests as to keeping pro^rties of palm «*e and 

of 6 other Lds of cake. The results obtained are given in Table I. 
Jadle I- 

Keetm »/ 

"' \ T” S! Frw ftttr iddn 


PeneDUge 
oi oil la ctk( 
(exprewH u percent*** 
of dr}’ matter 


Free tett; ickb 
in oil of takt 
\ ( expf eme d petcratiat 
«l oMe acid} 


Initial 


After 
6 montJU 


Ifttttei 


iUtrr 

! i Buntbi 


Undecortkated cotton seed cake 5-33 .'o 

■ Soycots cake 

Groundnut cake , 

linseed cake • ■ ; 

Coconut cake •5*59 

Palm krrnd 

Soya cate. 


5 - 17 %! 

1 i 

! 61.58% 

j 87.44% 

5'55 ; 

: * 0.93 

1 ^5-33 

10.25 

j M-65 

1 56.02 

M.02 

i n ai 

1 29.82 

• 2-55 1 

; 5.84 

^ 73.45 

IIH 

ft.Tl 

‘ 4 lt 2 

7.22 

: 51* 

16.37 


During storage, in the case of the palm kernel cake, there were no chan- 
ges in the proportions of albuniinohls and oil in the cake, nor was there any 
development of amides. In both the laboratory and the farm, storage tests 
were made, and it was found that, though under severe conditions, when 
the cake was stored in a badly- ventilated vt‘ssel kept continuously at aboct 
370.3 C., the palm kernel cake certainly soon became very rancid, all the 
other cakes did so also without exception. 

Di^esUbiliiy. The experiments 011 the digestibility of palm kernel 
cake were carried out on sheep by H. F. Woodman at Garforth, and yield- 
ed the results given in Table II. 


Table II. 

Coefficients of Digestibility of Palm Kernel Cake compared veithCoU^nseM Cah. 

iVrcesU** DlfifUbiittr 


CongtitncQts 

Palm 

Patel 

j Cndecortkatel 

, 

krrad rake 

krfael flM*l 

’ take 

Total dr>' matter 

74.* % ■ 

75-3 % 

57'7 ^ 

Organic matter 

759 

76.7 

f 58 

Crurle prottin 

i 

. . . 91.0 

90.0 

74-7 

True protein . 

90.9 , 

1 89.7 

72.0 

Oil. 

97 5 i 

96,4 

1 (100.0?) 

Nitrr^en-free extractives 

83 I 

86.0 

j 62.0 

Crude fibre 

. . . » 57.t * 

i 44.8 

i 349 
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Applyx^ now tht respective dgestiMtics as found by the experiment, 
he propwtwns of digestible nutrients in the feeding-stuffs works out as 
n Table III which afiowi of a comparison being made of the food value 
i the 3 products studied in Table 11. 


'able in. - The Proportions of Di^e^ihU Nutrienis in Palm Kernel Cake, 
Extracted Palm Kernel Meal-Coltonseed Cake. 



... 

Pcronttaige of 

■■ 

Comttturata 

1 

e«im 

Iteroci cake 

SztrKted 

’ palm kernel sMaJ ^ 

Uo 4 «cortioited 
coitOBMed c*ke 

iuflt protein 1 

X6.18 % 

16.90 % 

16.6a % 

‘roe protein ! 

15,86 

16.32 : 

* 4-17 

)il, 

8.46 

1.99 

4-55 <citiast«dj 

fit rogeii' free ntlmctlvcn .... 

36.9ft 

40.69 

20.70 

fibre . 

5-24 

7.36 

14-47 

the lomula: 


l ood uoits =s (Pignt prcttcio 4 Dlijest 
- 1 >igr«t. Fibre we j?et from the abw 

Palm kefod dike 

l*xtT«ct«(i PaiD kepirl meal . . . 
Umkrcuticttted ctitton-fkxd cake . 


X * J ' Plge«(. Cartx^faydrati s 
Table the followmj; “ forxj unit*. " 

. . . 103.0 food unit* 

938 . 

... 76 2 » * 


The injUunce of Palm Kernel cakes upon the yield and composition of 
Ik. Experiments made by A. 0 . Rvston'ou 5 cows which received the 
lowini* rations : 

Period I. (5th - 26th of June), pasture alone, without cake, or other 
M food. Palm kernel cake was then introdticed gradually during a 
msitional i>eriod of one week. 

Perioti II. (3rd • 24th July), ration consisted of pastitre and cake, then 
other transitional week and finally, 

Periml III. (ist-22nd. August), pasture alone. 

The results of the experiments are summarised as follows : the average 
ail the animals being given. 


i-i pfr kc 9 e . . 

( n 

J.VS 4 lb 

( Avera^* of JYrititb I and HI 

:zM • 

fiVrj.Y of iat 

\ IVHort It . 

3 


f .Vvctain.' lor IVriodc I «k 1 111 

3 9 ” 'V. 

iiri 4 i»f f«i 

^ IVrioil tl 

“ 93 lb 


1 A\Trafc b»r IVrhxSfs 1 ami Ifl . 

o,8S » 

'.'lii-M- ai t,. milk ..... 

, rtrkfd n 

^.46 % 


) Avrtn^ for lYriod* 1 and HI 

^ 56 » 

\UU .0 . . , . . 

1 Period tl 

1 97 lb 

* f Avtntac for Periotto I and HI ■ 

1.95 » 
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S.3 .SSt«. !•»««« by ■ 

-f; « * isfa"” 

are contained in free, or for the insoluble volatile acii 

■”>» '» «” «-* 

acids). 

(4) Iodine number. 

Thfv^ter obtdned the data for the butter of 2 cows. The result! 
given IV refer to the product of one of these, and are gtven as a. 

examole. 


Tvble IV - Physical and Chemical Constants of the Butter 
produced by a Coic Fed on Palm Kernel Cakes. 


Inda 



Kans- 

TOkrm 

Numtxr 

R6iCBB»T- 
WOlXXY 
Number : 

noiVHSXX 

Number 

Iodine 
Number , 

of 

KeirailMi 
At 4C»C. 

Period 1 ■ “ • : 

Period II 

Period III 

220.4 

230,1 

222.5 

30.0 

-2 3-6 

2 55 

2.47 

*24 

41 7 

42.7 

1 - 4 .U 

1.4^1 

1.45! 

Averages of Periods I apd 111 . 

225.4 


i. 9 « 

42.1 

I.ijJ 

Increase (-} or decrease {— ) due 
to palm kernel cake 

4 - 4-7 

-f 

^ 0.57 

— 4-6 

, —0,^31 


56 - The By-products o! the Decortication of Rice to the Feedtof of mOitof Cci 
Experiments at the Zootecbnical Institute of the Royal Higher School of A«nfl 
tore of Milan. Italy. ~ GnruAxi K , in Vcar vUl, N'* * =-. 

pp. Milan, Oct i5".V>, 15-3*’, 

In 1915, the^ Italian Government prohibited the export of the by-p?' 
ducts obtained in decorticating rice (" pula di riso ’ ) so w to assure t • 
a certain amount -of concentrate<i food would remain in the counts 
Yet it appears that no advantage was taken of this fact, so much so, t 
as considerable amounts had accumulated, exfiort was again permitted. 
1916 the export was again prohibited, and, considering the lack of 
all hesitations of breeders must be overcome as to the use of a 
that can be obtained on good terms. It may be said that the use of t 
by-products is practically limited to the rice-growing regtoos. but it is coi 
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prehensiWe, conddtting the total productkm <rf rice in Ita^ (i) that the 
„«• of these by-^ucts might increase if their phyaolc^pcaJ and econo- 
mic advantage for cattle-feeding, were clearly shown. The Director of 
the Higher School of Agrictiltore of Milan has drawn the attention of the 
Italian Minister of Agriculture to this fact and suggested the tests describ- 
L*(l in the above publication. 

The literature on the subject is discussed and the two qualities of pula 
tli nso on the Italian market are mentioned : in the first quality, there is 
n combined total of nitrogenous and fatty matter of about 24 % in the 
:imi\ quality bf 18 % (2). ^ uie se 

intended to show : a) the feeding value of these by- 
products, b) their suitabiUty or otherwise for feeding cattle and how and in 
i^hat amounte they should be given ; c) their influence on the quality and 
quantity of the milk ; d) if they can be economically used for feedjn£ dairv 
rattle, and up to what limits. * ^ 

For th^ te^s, 8 co^ of the brown alpine variety were used, the test 
asting 84 days, divided into 3 periods and 2 transition phases During the 
list i.eno<l of 15 days, the aniomi received a basal ration of grass. haTand 
nail ; (luring the second iicriod, after a transition phase, they had a ration 
if glass hay, and " pula di riso " for 30 days. After another transition 
ihasc, there was a third 15-day [leriod also with hav, grassand bran To a 
.Mws were given 24% " p„la di riso. " at the rate of 0.770 kg. pet kg of bran 
in, I to the other four 18% " pula di riso " at the rate of o.W^' per kg’ 

It brail, the (juantity of ' pula " given each dav to each cow vamiWfrom 

* No kg to 2.580 kg, e -6 

'Ihe hold iti the animals remained good, save with those xeceiviaR 

• “ 3 kg. of pula which had a certain frequent cough, which ceased 
>n rctluang the quantity of pula. " 

The Uve tf aght during the second i)erio<l remained nearly consUnt or 
■ven slightly tnscreased. 

In comparing the average milk produdion during the wriod of feeding 
j ^ periods, it is seen that the quantity 

>i milk had nm vaned in any way that could be attributed to the substi* 
utum of pula for bran. 

As regards the qualify of the milk, there was a slight alteration in the 
a. content dunng feeding with * pula. '* while the physical and organtv 
tptiL characters remamed about the same. 


InttiUite of AgriaUlure. of AgrfaihunU Imemgr«r - 

^ Kmitftttttmlltel, m, 5, pp. Bcrihi, ioo5- - O 

. < » RthwhttBe. Die FBUenttittel drtMwidete. dinch dtn VetUad 

^ ** ^ r90S ~W.A. HIuwt, 

1 A Handbook for the Slndnt mad Slockman, Xltb, m., Uadisoii 

(iTrf.) 
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Regarding the tconmic the Mowing fooda weft given : 


Gti^. . T~". . . . ■ M 4 

Hay ■ - • 7-^“ " 

Bran 5-2S 


Hod p«rM: ^odayi 


Gross 

144 quiou^ 

Hay • 

7 . 2 Q 

24 % “puiadiriao” 

1.79 

jS% ” ” . 

2.iy 


The prices of bran and " pula di riso " on the Milan market were; 


, , „ jj.-so Jmucs per quistat 

Wheat Bran ,, ^ „ 

24 % “ PuJii di riso” 


Calculating from these prices, it is found that the bran for the 8 1™, 
cost 118.12 fr., whil the “ pula " only cost 45.25 ft-, '"'hich gives a savicj 
of 72,87 fr. a month. 

The results of these tests may be stated thus . . , . 

i) The by-products from decorticating rice are not injurious to ani- 
mals ; but in no case should more than 1.5 to 2 kg, per head per day b< 
given, as a larger amount causes a cough in the animals. 

' 2) These by-products, given according to the indicated amounts, do 
not appear to injure the quantity or quality of the milk. 

3) Under present conditions in Italy, pula di riso is a fmiing 
stuff that allows considerable economy in feeding milking cows. 


57 - The Effect of Carrots on the Colour aivd Quality of Butter. ~ in Mark Un^ f n 

Agricultural Journul and Uvr S!'>ck RnorJ, Voj, No 4 I.omlMU. -■ »k; ■ 

btr 1916. 

The following experiment was carritri out at Wye Agricultural CoW^i- 
{England) to ascertain: i) how long a period it takes before a change of co- 
lour becomes marked ; 2) what is the minimum quantity of carrots required 
to alter the tint ; 3) will a mixture of canots and mangels answer the same 
purpose ; 4) what effects have carrots on the churning character of the cream 
the quality of the butter, and the percentage of fat in the milk. 

For the experiment four cows of the Lincoln Red breed were psekvi 
out, the animals having calved dow^u a few months previously. 

Two of the animals were fed on 81 lb. of carrots and tlidr ordinal 
allowance of cake, meal, and hay. Two others were fed in a similar 
mangels being substituted for carrots. The records were taken in Febnuip' 
and March, and the feeding reversed — 1, e., carrots being substitutitl 01 
mangels after the first month of the trial. The carrots used were Sutton^ 
Red Intermediate. 

1 ^ A brief summary of the results is as follows : 

Length of time before the effect on the colour is apparent. 
made from carrot-fed cows. 

1st week. — Very slight difference compared with that made from maa- 
gel-fed cows. 
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2nd wedt — Difference more marked, le» time oocnpied in churning 
lid better grain and fla^iWr. 

3rd week. — A very good higb^c^kmied butter, considering the time 

, ^ ' A. 

f year. 

On reverwng the order of feeding, it was noticed that the colour was 
laiiitained in a dimitikhii^ degree over two or possibly three weeks, whereas 
fie cows that bad previously had mangels responded dightJy to their change 
I t<H>d, and wouki, no dou^, have done much the same as the other cattle, 
‘he L'X|)erinient did not last long enough to answer |naUy the question as 
hnw few carrots will give the required tint, but it may be said that half 
m^'els and half carrots gave a more saleable quality of butter than those 
linv^ a full raHon of matq^els. 

Tiie change of food had the effect of slightly lowering the butter fat in 
? milk of one cow, and practically made no difference in the others. In 
, case did it fall below 3 per cent. 

^ The Rsfktratloo of PMUgreos to the Ualtod Stales. — W’AYNE DlNSlf1»£, (Sc- 

itii.iry Nutitmal Sxiely of Record Jl«»(jcialioiB) to The Brfidfr*s Vol. LXX, 

1 j>p. SSi-SSi. ChUraKt>, Nov, 9, 1916, 

TIh' progress that has been made in live stock breeding in America, 
mittidly greater than in any other nation when the general improve- 
ment in all atiitnals marketed is considered, is largely due to the work of 
e brKHlers themselves, working throi^h their rect»rd associations. Six 
.11" ;t^o representative* of a large number of breeders assodations met 
[(] or::aniz«i the Xational Society of Record Associations with the foUerw- 
jmrjMtscs : “to advance the interest all registry associations by 
nnd fterfecting practical methods <rf presei^ing pedigrees of pure- 
x-] -imnials ; by united effort eiuleavouring to secure the enactment of 
[iiit iblc laws relating to record associations ; by securing the adoption of 
\>\ rates by the railroads on exhibition and breeding stocks, and also to do 
i transact such other business as will, in the judgment of such society, 
ana- the interest of breeders of purdjred stock through their res|>ective 
i>tn as^>dations 

The (lata presented by the Xational Societ\* of Record Associations 
T,i!»le I, concerning 37 register associations, have reference to the 1915 
;i) ir. and were fumishe^l by the officenrof the respective associations. 

brKiically all American assodattoifs came into existence between 
o ‘Unl 1890, and a large projK>rtion of these became incorporated be- 
H-n 1S81 and 1866, Their duty was to preserve the purity of thdr 
to issue pedigrees for such animals as could present evidence of d%ibi- 
r and Ui maintain records of ownership thro^b their transfer records, 
idr H-cond function was to promote interest in the different breeds by 
n'OTist Siting in various ways that purebred animals tpcere more valuable 
a money standpoint than common animals. 

IdH r.il appropriations were made for prizes at state, interstate and 
fl^ona] fairs or exhibitiona. This brought the best of tbe imrebred ani- 
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Association. ' 

American Here font CatUe 
Breeders’ Association. . • 
American Aberdetn AnKUS 
Breeders’ Association. ■ 
American Galloway Bn eders' 

AssociiUion. 
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il* I'h'tpiiR'ntly before the public, where tlicir |>oints of su|)eriority could 

'tndird 

Tiu ] mniotine work done through the agency of pri/^c nionc\T^ w'as 

Mijfplc inenteti by solid arguments regarding the economic advantages 
]nin Vin-d unimals ox'er scrubs. 

T!u-m- activities promotetl tlie rapid distrihuiion of purebretl stock, and 
^ iHiwcrtiU induence of orgaui/ed breeders securetl legislation more just 
I'l iiioTo favourable to Kve slock breeders. In the data presented the 
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limited number of transfers made by the Shorthorn 'assodatimi is due 
the fact that a system of transfers was not inaiiguwted until March 
while nearly alt others have required transfers for many yeawof from the. 
ver)' beginning. ^ ^ - 

The number of breeders doing business with the aasocktkwte is vastly 
greater than the membership. 

The number of registrations of horses is much less, in proportion tai 
the number of breeders engaged, than in thee attle associations, as the 
erat u^e of purebred mares has only recently become widespread, 
rapid progress is certain to be made in future. I 

The record wool and mutton prim have given a new impulse to sheq, 
raising and the hard work doee by the sheep breeder's assoc iatiotts in 
years will soon bear an abundant harvest. 

Pig brmlers have probably done more irr the work of improting 
mon stock than the breeders of any other sj)ecies of animals and the thou- 
sands of uniform carloads of hogs afford ample evidence of the succvs>li^| 
use of purebred boars. 


59 ' Milk PrcKhiction and Age.— c»as. d,, in s>cc ■' Mtpofivtiht Maine 

lufdl ExptfUKi'tit the CiiftmtsihtuT or A^ticul.-.t: for the 1914, j,}, 

Oruno, >raiiu*, uiO>, 

In connection with the studios of the inherit .rce of milkproductiim ia 
progress at the Maine I\x|H.'rinieut -Station, the problem of correction 
apply to milk production records for the cluinging age of a cow betr^ 
studied and tables are being prepared by which it will be possible, kih.wiijfi 
a heifer s milk record, to read off her probable prod\iclion as a matui 
cow. Furthermore, it will be possible for a dair> nmn to give each o 
his cow.s an absolute rating in comparison with advance! registr>^ amniai 
of the same breed at any given age. If he will keep a milk record, he c-a 
with the help of these tables, say whether or not a particular cow is iKttts 
or worse and by what proportion, than the average of advanced rigistn 
cows of the same age. The work on Holstein-Fribian and Jcrsi-v caUfc 
IS now practically completed. ' j 


60 - On the Holding up of Milk by Cows m ^ s in Zetiuhntt r.r ih. 

nnd MiUhivijcne, Year, :h. No. .^4, )>p Mn. Sept. 

.Uter con.si(lering the «,,rk <lonc on this subject, it is conclude,! tb 
there are two phases of the jjheiroiuenon of tlie retention of milk t» f,« 
VIZ . t) true holding up ; 2) tlie milk dots not Bow. Tliese two phases to 
quite different causes giving the same rtsult, that is, a reduction in Ih 
imlk produced. 

In explaining the first phase, the Author agrees with Hess in tbal 
blon^ milking by various causes (dogs barking 

nh klf fit by the fact that on insr riingi 

8 me teat of a cow holding up her milk a certain am*>untt^ 


ti) Sw B. Amk, X. 
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iiilk v^as obitaiiied. II the stoppage had been caused by the premature 
iitcrruption of the second phase, milk could stUl have been obtained. The 
;to|){>age of the 6ow of milk probably originated in the teat. 

Regarding the second phase : the cessation of the flow of milk, it does 
aot take place suddenly, but is observable at the beginning of milking. 
The milking is completed sooner and less milk is obtained. At the end. the 
teats are flaccid and shrivelled, and no more milk can he obtained with a 
milking tube. The cause is, in this case, a decrease in milk secretion during 
the stx'ond phase. resultiDg from some lesion either of the mammary gland 
pennus system, or possibly other organs, whose pathological state can, 
jy rt-flex action y exert a del^erious action on milk secretion. This condi* 
;ion (Ifjes not prevent the milking being completed. 

AdvaMM made hi 1916 by the Pour Leading Amerisan Breeds of Daily Cows. 

Caldwiox W. H. (Secretary American Ourmcsiy Cattle Oub) MAcMoNsiiis w 
jChtt'f I'Atmslon Ucp. .AmirT jersiT** Cattle Club' VAXDKasufE J . A Pn^iaa 

WlNSU>W C. Sf. (SccrcLury Ayrshirr Urvitlen, As^K-ialion). — I ht Fifid 
V<»I- X.WI, V- ii>, i>p : N'ei«-Vcirk. Orlnbcr ii)H> 

J lu Cuernsey. At the lust annual meeting of the Ciuemsey Club the 
ii>rt showed that during the last five years the work of the Guernsey 
^>trr hat! increasetl IJC) °o- In the first four months of the, present 
ill year more than 20 % more sales or transfers of Gueniseys have been 
jorttfi than in the same {leriixl of last year, while there has been a noti- 
ibU- yain in the number of entries. In spite of tlie disturbiug condi^ 
ns iitij)ortations numberetl 5^)0 head. The number of cows under ad- 
nad Register test increaserl nearly 20 ‘‘p. 

The ctmtiniied increase in the average yield of Ixrth milk and butter 
in the Advanced Register shows that for 5135 cows the average is 
y; )iound.s of milk an<l dO imunds of butter fat with an average 
r a nt of 4i).Sb. 

All over the country the increasing numbers of Guernseys and Guem* 
v i^radcs is very noticeable. 

Tin readiness with which dairymen are increasing the percentage of 
lir herds with Guernseys shows that the ability of the (tuemsey to tone 
' nn:l color up the products is being more and more apj^redated. The na- 
f;il colour and fine flavour of (Wmsey products as ww;!! as the ability of 
c <'iui rnsey cow to produce them most economically is a comer stone for 
i- hit 11 n* of the bre^. 

The jersey. — To the student of dairy ctmditions and even to the out- 
^cr with only a perfunctory knowledge of breeds and breed politics, the 
'tw;ir,{ movement in Jersey circles within the past year has been very evi* 
^nt. hut to one intimately associated with the workings of the club, and 
with the attitude of the farmers and breeders, it has been re- 
larkahle. 

Jcixy breeders play an acti\*e part, with ihdr herds well in tlie fore- 
^•nt. in the workings of the 560 cow*testing associations of the United - 

taUns. 

ktitist ration from April i to August i this rar shows an average 
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gain of 300 per month over a year ago. Because Jersey breeders have a], 
ways made it a point to keep their stock registered up-to-date.this increase 
is gratifying, In number of transfers, however, the real activity is % 
played. In 1916. 2044 more animals were bought and sold in the fivf 
months from April to August, than in the same period in 1915. . 
are selling readily and demand for good stock exceeds the supply, p 
themiore in this period, April i to August 1, 1916, 1996 new brewers 
gan to register and sell stock. These new breeders include only the ^ 
who have registered stock and are exclusive of those Jersey breeders w! 
have not yet, recorded animals of their own breeding. This class comi 
tutes a large percentage of the new breeders, and gives a fair idea of x\ 
large number of new Jersey herds being foumietl. 

A marked improvement in the Jersey from the standpoint of tvjK^ 
readily noticed by any one who has attended the fairs and dairy eatt 
shows. There are more cow's of sujx^rior quality in the ring to day the 
there ever were before. In regartl to production the past year has witnn 
sed remarkable strides forward. 

From January i to Jul}' 31. 1914. q(H> tt'sts were accept eil. In tji 
same period in 1915, 779 tests were acce]>ted, and in 1916. 121; te>ts. 4; 
increa.se of almo.st ''0 over the .same jx^ritKl in 1914. 

The Black and White. The growth of the Holstein- Friesian A>«x-a 
tion and the increase in mini her of this bree<l of cattle on American (am 
is based on the great inlierited capacity of milk i>rtxl notion. 

This capacity lias been encreas^-d cinisideraldy during the twdu 
months just passed. Lutske I ale ( orHucopta made a recortl of 
pounds of milk and 26,4 ixnmds of So butter in a j>eri(Ml of seven days 
A more recent record for fat jufxluction in the junior four-year-o!,i cb^- 
was made b\ Qiue^ Piehe which priKluced in one vear 'jU " 

pounds of milk am! i in.50 pounds of fat. her fat test Ixdng j.bS Ct!. 

I 200 pound mark was passed when ihehess Skylark Ormsby made a n 
cord of I 20(y pounds of fat, winch lias imt Vet Ixen broken. Other 
cows m the yearly division were Ona Hutton De f(ol i 07().4.i pouni 
fat, and hamystinc Helle De K‘ji i 073.44 |K)uiids of fat. 

In the seven-day division, tlie butter record n.s it s 1 <xh 1 at the U-ginnia 
of last year was exceeded eigiit times. In the senior four-vear-old ciss 
the record was raised from |,„iin,ls of fat from jiminds of unit 
to .’y.xio fxiuiiils fat from 7.'i.4 pounds milk. 

The amount of festini; done diirinx tfie past year sreatlv esewKd ibil 
ol the ,vcar Itefore, tfie increase in the seven-day dmsion anuruntinh to 
^rcen , for the eight months (.4 and the yearly division yj ivt o-nt 

venfi iT rf ' ’-f 

tine dnm is otiieial t« 

ting done .s eqmvalent to tlie testing of -0 ii^S cows for one week, 

heifer'"^ ^ animal.s, of wliich over onedialf we? 

vei Lfsle f" T ’"“‘in n 

Pottnds fat, thus showing an average <,t ,5,55 ,,er cent fat, Tie ,»e.« 


r 
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3(l(tction of each animal was 408,1 pounds milk containing 14.401 pounds 


riie Ayrshire. The past year in the Ayrshire world as represented 
the Ayrshire Breeders Association, has been an eventful one in the in- 
jaseil membership, the growing volume of registry and transfer applica- 
ns. and particularly in the Advanced Registry work. 

I'Tom the beginning of official testing to July i. 1916, the records of 
cows and heifers have l>een rqxjrted, giving an average annual pro- 
ction of 9 477 pounds of milk and 373 |X)unds of fat. 

This means that Ayrshire milk averages 3.94 % fat, which for the 
etd as a whole, would mean approximately an average of four per 
It fat. 

The individual champions in each class that have developed during 
e (Kist year are : 


tuir ' ‘*itrcliiu|{h May Mi><chlcf .... ^53-') iK'untU milk. pouii<ls fat 

105 i liuUci 3 IM : til 

4 year : AuRirst .... ir 7^4 inUk fat 

fi4; ixmnds buucr , fal 

r i year : I.3Jii«no«n.-k Himtic . . , . rs794 l»minU milk 54^-44 {Kiund« fat 

ti4*i pimnii^ tmiicr 3.4; tat 

i::vi s >< <tr : I-Ahd of South I’arm . lioumls milk pomuU lat 

i>-i«wls butler 3.'>i ^ til 

lU-T ; w ar Henderson '« Ikiiry < -tm :rv;4 [i.^un<ls imlk 73^.3.: pounds fal 

})i>un'U buttrr 4,n , fat 

Qi .r , vi.tr \VLlI‘mm‘.ir5 Mttii ud . iou:t ]«mnds milk 6fiii.4.o jiounds fat 

7’^* fioximb buller i.itj tit 


With the rapidity with which new rt*cords arc made in each class it 
<pr’te evident that the limit of Ayrshire prtwluction is not reached. 

When systematic breetling as well as systematic feeding are adopted. 
It- iaiiK- of the Ayrshire as a breetl will l>c fully i^tablishetl. 


The Selection of Dniry Cattle and the Development of Cooperative Associatioas 
for the Control of WQt ProdiKUon in the United Sutes from 1906 to 1916. ~ 

! i:< Wil bll, Nu. rs. p. soo I'Vut Alkinfon. N<a 3. ji.iti 

Tlie movement in favour of cooperative assTKaations of breeders and 
t(*li!a‘r> tor the control of the indindual pnxluciion of dairy' cow^, in 
tvw nf sr lection, hftd its origin in ^fichigan in Kjob. In the course of the 
iit trii it ars this movement has extended to 38 States, and now’ includes 
total of ;.^o Associations. Apjjentled is a list of the States which pi>ssess 
largest number of Associations of this ty^x? : 


W!,o.n'i« . Si 

V..rk 44 

^•t-j'<«l 3 S 




l‘rflrt«‘v!v 3 KL'r in 

<>Tc4^^rl .... i y 

tllU^dy 5 1 

Miriuc ... 11 

Nnfc'IliUttpshin 12 

Michlarui 19 


Hir’ ap|H.'nded Table shows the development of these Societies from 

F ^ 1:111 iiing. 
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n of Cooperative Milk Recording Socidm in U. S. 

Deoelopment „ ,st Jdy 191 6. 


A.. 



oi MOcWiott* ^ 


Michigan 
Maine. • 
New-York 
Vennont 
Iowa 

CaBfornia 
Wisconsin 
Nebraska 
Colorado 

Pennsylvania 

Ohio 

Maryland . . . 
Illinois . . . ■ 
Washington . - 
Minnesota - . 
New- Hampshire 
Oregon . . ■ • 

Utah 

Massachusetts . 
Virginia. . - • 
Kansas . . • - 
Indiana . . . . 
Kentucky . 
Missouri ■ ■ 
New- Jersey . . 
West Virginia 
Connecticut 
N. Carolina . 
Uouisiania. 

S. Dakota . ■ 
Nevada . . . 
Arizona . . ■ 
Rhode-lsland 
Delaware ■ . 
Idaho .... 
Mississippi ■ 
Miiutana . , 
Tenn 5se< . . 



1911 

1912 

1913 


1913 

4 

3 

4 

4 

3 

3 
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5 

4 
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8 
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18 

tl 

39 

35 
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10 

11 

>7 

38 
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4 

! ^ 
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8 

i 
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2 
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5 

i 7 
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10 

! 8 
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34 
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0 
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1 3 

3 

! 3 

1 

1 

1 a 

1 1 

1 

[ 0 

i 

I 

1 

: 2 

i ® 

7 

! 
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1 1 

i -4 
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<; 5 




I 
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— -- 3 
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25 40 : 


64 i 6« ! «» 1 163 i 
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6) Tbe Iteiiten of Silmis and SImiiMittHU Cat^ boloiiciat to the Biee- 

deia' SoetoUea la Switoerlaad on January 1st, 191A. — undmrtscMuuhft j^hrbuck 

,Ut Sckwcitrytxt 30« Part 4* PP- 393 * 43 ^' Bcrac, 1916. 

The pure^bred Schwiz and Simmentbal cattle existing in Switzerland 
n January lat 1916. and registered in the herd books, included the total 
f 1^44 bulla and 51,806 cows, divided as follows : 384 bulls and 21 971 cows 
i the Schwiz breed : 1096 bulls and 29 835 cows of the Simmenth^ breed. 
The following table shows : the number of breeders' Societies existing in 
he various Swiss cantons on Januarv' ist, 1916, as well as the number of 
tieiiibers — the number of bulls and cows entered in the herd books of the 
;iri<»us Societies on the same date. 


,Conditi<m of the Cooperative Societies of Breeders of pure 
Sihiiiz and Sirntnenthed cattle, and the total head of cattle on Jan ist 1916. 
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4 - Karakul Sheep Bnedhig la Sooto Afriea. — (i| {loUB ,Vlex, (rndcr-Sccretan' ot 

ABi<n:Uuri*'i in Ttu AffUMliurnt Journal and SmaU-HoUtt a1 Siix/i .4 Vul . Ill, NTo. j S, 
i»j, 14 .S j “4 JohatUKKlnirx, jaac 1916 . 

K.ir;ikiil sheep prodtice the lambskins from which astrakan fur is made, 
Wr firiijinal habitat being Bokhara and surrounding districts, in Russian 
between the Ca^an S«i and Northern Afghanistan. 

c S»f f) J n. aiarcii loi j Nb 3*^ : B Jatt. 1914 N'o. a; B Jniie 1916 , 
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li SSp hav. > 2^-1 P»* 

pable of of their natural habitat are not dissi- 

>«' »' »■ 

‘n: S.4» 

generally rather larger. _ grevish black, attains a len^jth 

hair, which with age turn lustrous black hair, in 

of 4 to 6 inches. The varying as a rule from three 

IZi Xt”S::n'''sre;X and greyish-black bom iambs are regards 

“ Seat importance of the fur 

ktSnstria“. S Britain, Gernumy. South West .Wrica n.ad. 
importations of l^'j ,mtsi(ie of Europe, have kvi 

niadeto South-Uest . ,s^ „f these ewes and thrtr rums 

mals and 37:53 hal « ~ Aj-riculture, Grootfondcin Msi- 

dXraT pTilheVmon of Smuh Africa. The surplus ran^ 40 hrai 

^e'^ld i- auction bv the Bro.e.orate Ad.m^trat.o^m ..Uds-r .., 

srSiSt t ... »« ... 

::?^S:^;alr, Persian, Mermo and a 

ewes The best results have been obtained from the Afrikander. , 
crosses from the Merino and Heidschuhen were unsatisfactory. j 

shows that the skins of half bred lambs are seldom of sufficient q»a!>t> 
marketing, but that a fair proportion of three-riuarters and se\en-i g ..| 

bred skins are of good quality. j 

Mk. Teikeri states that after lieing tanned and dres^d the tht« ' “ | 
ters bred skins, in the first consignment cxixirted by hini, realised ; 
I2S. to 45 s. each and that the average price of the entire shipment was ps; 
per skin. Dr Golf records that 4 . 1 . to each was 
skins from South-West Africa and the late PROF. KfHS statrf that his > 
quarter^: and seven-eighths bred skins were value<l at 20S, to ' 

The report made by M. Kakpov to the Russian CKivernment , 

from the Khanate of Bokhara there are exi>orted 1 Vi^h- to I 
skins per annum, valued at nearly £ i *kk) ooo and that 
steady advance in prices for the last Jo years, amounting to ,r 
chief markets for the raw undyed skins are Nijni-Novgorod a^^ 

The dyeing process has 1)een chiefly done at Leipzig, where about ;* .5 ' 
skins are liandled annually. ^ 

Karakul sheep are able to maintain themselves in satisfactory’ 
condition on ]>oor and scanty lierbage and it has been shown tia 
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are tmsuited to countries possessing damp climates. The ewes breed 
and generally have only one lamb at each parturition. In 
lokhara in certain seasons they suffer from a disease callaj “ djuct and 
lambs are born prematurely. The pelts from these lambs are 
las-siiu'd as “ broadtail ” fur and often fetch much higher prices than the 
niinary skin. There b no evidence to support the statement that ewes are 
in order to procure skins of tlm cJa.ss. 

The lambs reach their highest quality for fur pur{)oses, as a rule, in from 
hret* to eight days after birth. The period of maturity, of the skin varies 
jith each lamb, and within a day or two after the locks have reached the 
iesirt-ji development the quality deteriorates. 

In cuder to maintain or increase the numte of the flfxrks the sales 
i drius should be conffned almost entirely' to the male lambs. 

South Africa has in large numbers the most suitable foundation st^x-k 
for ijruding up, as in the Afrikander there is a large available supply of 
which can be obtained at comparativeh' low jrrices.. 
jUit apart from the question of production of Karakul skins, there is 
eufietice to show that the mutton producing qualities oi the Afrikander 
would Ik* improve<i by the intnxiuction of Karakul bUKKi. The Karakul Is 
rather larger than the Afrikander and the cross<‘‘S give greater weights of 
carc.iM' There would be no depredatimr in qmUity of mutton as Kara- 
|iul mutton is renowned for its quality. It may therefore be emphasiserJ 
Ithat lo ell if at any lime the skins do not i«et*t a gootl trade there would 
)e III) rniiiction but rather an iniprtwement in the \'alue of the flock for 
mutton prrxltK*tion. while on account of the hardihrxxl of the Karakul 
m l it> suitability to dry dt^rt comlitions. the crtjss bretl or grade flock 
B luld lie cMpially as hard)' as the Afrikander. Again in the process of grad- 
iijij u|) those Iambs whose skins are not of sufficient quality for the fur 
traK* will lie retaine<l for slaughter stix-k, and no depreciation in value, as 
:i>nij>art'd with the Afrikander, wdll result. The hairy “ fleece ' of the Ka- 
rak’.il is wtirtli about 4 d. jXT ib. and the return jxr hea<i |ier annum from this 
I-' from IS t} d. to 2s. When the lambs are killed at a few days old 
kss dithculty should W exjwrienced in niaintmning ewes in good breeding 
Ktnlition. particularly during a severe drought ; the ewes under these 
i:^in lition^ should give birth to a large immlier of lambs within a given time 
inilo-iNts among lambs in unfavourable seasons would lx* retliiced 

In tlk* areas where conditions are unfavourable to the Morin<i. the inftj- 
3 'Hof Karakul bltKxl on the Afrikander stxx'k is likely to lx- profitable both 
]H*int f>f view of mutton production and a ix^teiitii fur industr)*- 
In iIk* can* of the latter, consistent grading up wdtii pure“l)red Karakul 
will require to be jrractised. 

Th'is<.‘ who may be disposed to buy Karakul .slreep or their crosses, are 
to t*xerci.se the greatest drcuntsjxxiion, iis tlie three-quarters and 
ifvin eis^liths bred sheep are not easily distinguislied from the pure bred 
h is matter of first iraiXJitance to ascertain, if ixissible, jxiints in the 
whir)} are corTelatix*! with quality of fur in the lamb On a close 
•i5pvtii)n the rams and ewes ami their iambs in the flock ofSouth-West 
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Africa, certain points were noted which are likely to prove helpful in 
tennining these correlative featvires. In the ram and ewe there should 
be an absence of soft " tight wool next to the skin. Hie hair should 
strong, dense and curly, or crimpy near the stoin, which should be black; 
It would appear that lustre in the lamb is correlative with the lusb'e on thr^ 
short black hair of the face, the ears and the legs of the ram and ewe. 

Lambs which de\^elop their Iiighest fjuality of fur at, say, a week ^ 
more old would, on the average, be larger than those which attain tliaj 
maximum quality at, say, three days old, so that tiie lateness in matiirim 
would be an important and valuable quality. Again, ^ns are found whidi 
are good in parts but are deficient in others. Kxperiments hitherto inadf 
indicate that the best results in crossing or grading up are. obtained 
the Afrikander ewe, but of Afrikander there exist several t3^pes in SoiuJj 
Africa. The best type has still to be determined, but it seems reasoiiablr 
to suppose that the short glossy or lustrous haired Afrikander wouM jjj 
the most suitable. 

It is the intention of the Department of Agriculture, with the Kar.jkul 
flocks now in its possesion or under the control of the Protectorate of Suuthl 
West Africa, to make a close study of these joints, and a good deal ot ijuf.* 
resting and valuable information should soon be obtained. 
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Ihe above bulletin includes the re.sults of two ex])eriments in feoliig* 
maize silage to lambs. It alsf> includes results of other experiments in 
ing Iambs reported in previous bulletins now out of print. 

Lambs turned on the stnblile, after the grain b harvested .md 
stacked, providevl rape has Ijeen sown with the grain, will make u 
gam and the manure will l)e scattereil evcnlv over the field. In the 
of experiments made in 1908 and the average dailv gain 
when the lambs received rai)t‘ pasture alone was 0,^4 o(a)K>und,or al.umi 
gain than is usually made when lambs are receiving a full feed of -.ir-u! 


ihe best gams ever secured at the Station were obtained in the 
of an ex^riment to determine the comparative value of alfalfa and imnt 
hay, with the same kind of a grain ration, for the production of a xxnwA d 
gam. The gram ration consisted of a mixture of loo lbs. of oats, px, Ik 
^ihneal. Lach lot was started on one jj^nind 

tenths pounds per head of grain daily, and what hay they 

hav waTo '1'^' 

aver ,w, “ the lucerne hav th 

the same 11' " “ I’”""**- lamhs were 

the same m Height anil age as was ,i<,s.sil>k- to get them. 

tuaiae, mfact they pick it much cleaner than is done by the^agericto 





■11 thp husks and leaves of the maiie and nearly 
Then too, they wiH ^ ^iD dean up the borders ol 

aU the weeds that {„d year after year, Sheep prefer the 

condition and it should be so fed unless in case of a 
ik. rniCied when it should be ground coarsely. 

grain like rnillet seen ^ yn,,, caned out m 19 lt and 11,15, 

The object of later expenmen an, izc ' silage cotdd be added to 
was to ascertmn o 1 

the lamb s »» t yxevllent results with cattle, gixnng an eets 

ments nreparatorv to fattening). There were Mo lamb, 

nonuc increase mil K I season, 7 lots of lu each, h^di year 

used in these expenmen s t j h^ch lot received the haint 

lot I was fed ‘„,1 cats mixesl half and half by weight. 

gram ration eousis g 

LotsIItoVIinclusne uere e l iiag^ 

rations, in varying ipwn J sunniiarise<l iu the adjoining TaUt 

"’"‘’The SVshow that maire silnge is not suitabk as the sole ro,,.,!,;,, 
^ T TL ■ u it li vri uii I >» t lic otluT hund, bv addiHi; a miuiII 

^^lrof“!^:ge to the^unl/s ration, mmeuui^n^nd large, gm. 

"'"'in lot nrwlldl’gave thrmormiihnn, and economic increas.-s in hit 
weiglit. A n!" ure of .tits and mair.e half and half by weight, ,s no, a eosl 
ration for fattening lamb- 
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, Relation ol Fertility to Ungth ct Body in Brood Sows 


WUN'TWOMTH 1' N , Kdj 


i Xirrintllur;,! Ctilkijt 


>1 L\X. So. 1 i. ni> 4 


Some intemsting figures on the relation ot fertlhty to leng li 
have been collected on the lierd ..i l.iood sows last spnng at the k.in'« 
Agricultural College. Ten large-lvye Poland-Chma i Herkshiri-s ami « 
Duroc-Jersti- sows were included in the hgiires. Ihe sows were dui,,r^ 
into 6 grades - verv long, long, medium long, mclmm short, short „«1 
ven- short No sow was included in the last category definite selictioi 
had been practiced in tile herd against short iKslksl ammaU. Iwenlyaia 
of the sows were in the three long gr.nles and seven were m the two .bel 


crades remaining. . , 

The following table sIjows tile results from the five diiterent giai!« 
although the niiml)ers in sotiie of tiu- grades are relatively small. 

The litter of 20 pigs, of whieh only 4 sur\ iveil, can scarcely m 
against the Duroc- Jersey sow that poKluctsl them, an abnonnal partun 
tion ha\ing occurred. If this sow is omit let I fron* the count, the 
would almost indicate that it is wisest to select from the short sows. l>o 
for large litters and for ability to raise the litter. However, lo rmiiiM 
are too small to draw ]X)sitive conclusions. . 

The 2 Berkshire sows raised ever\’ pig. bnt the average litter j 
6. The 10 l*oland China protluced an a 'e litter of 8.8 pigs, ^ 
72.7 percent, or 6.4 pigs, were raised. The ib tXuoc- Jersey sows 
9.93 pigs, and weaned 6.06 pigs, or (>1 per cent. If the abnormal ur 
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S umber of LiUmt Average Size and Raised by Breeds. 



etsey litter is omitted the average litter is ().27, the number raised is 6.2 
nd the percentage is 

It is not assumed that these results are characteristic of the different 
fftds l>iit their individual records are presented so a* to show what of the 
literi'tices related to length of hotly may lx? due to brml. 

It does not seem as though breed variations in this study affecteti the 
ttfr 'iize when computed on the basis of l>fKly length, while it is quite evi- 
ent that hotly length has little to do with the niiml>er farrowed. 

One cannot say that a mwlium to short IkhIv is desirable as a result 
n thi-^ "tndy. but one can susjX'C't that Ixxly length is unrelated to fertility, 
rtii^ ih)t:s not agree with practical exjKrrience. hut from other studies it 
p;»c-<ir> that these Ixdiefs of exjx'rience Were [xrhaps arrives I at on rather 
evidence. 

; Studies on Um PhytlolOKy of Reproduetion in the OomosUc Fowl: Dwarf Efgs > i. 

n:\kl. RWXOXP liml CfItTIS. K . itl t-! .i^ruMhutai AVwO/ffc. VnJ , VI, 

N - J IM. CXII'CXIll, VVi»!»hinKt<*n. StiiuntlHT ! 

KtM’arches carricxl out in the Biohigicai I.aboratory of the Maine Agri- 
aitiinil I-xjxrriment Station. United States. 

iitnch smaller than normal eggs are occasionally prtxluoe<l by 
niotic fowl of all bree<ls. These i*ggs iisual)\' contain little or no yolk, 
:t fccisionally a small ynlfc, usually unfertile but inclose<I in a complete 
ttllinr membrane The albumen is small in amount, ami often, but not 
ftivs it is of a thicker consistency than the albumen of ordinary eggs. The 
Jj Tnenihranes are normal. The shells varies in thickness over the same range 
ithv slu Jls of normal eggs. Sometimes it is entirely lacking, and then the 
simply covered with a membrane. The writers suggest the name 
liif for thtse small eggs. Among the varioiw tyq^es of abnormal 
^‘P^<'<luced by the domestic (owl, the dwarf egg is more common than 
pf'tlu r ty|ie. escej)t the double- yolked egg. In thdr article the writers 
khbc : 
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1) The different types of dwarf eggs, both as aiv 

contents. 

2) Their variation in size and shape. 

3) The intenelations of the variations in dimensions, shape and sizt 

4) The fTe<iuency of the occurrence of dwarf egg compart to nnr 
mal eggs and of dwarf egg producers compared to birds whkdr do not lav 
dwarf eggs. 

5) The seasonal distribution of dwarf eggs, 

6) Dwarf egg production by foWls with normal and with patholo- 
gical oviducts. 

7) The relation of dwarf egg production by normal fowls to the age 
of the fowl, and the position of the egg in the litter and clutch. 

7) The physiological conditions leading to dwarf egg prodnctiou, 

9) The relation of dwarf egg pnxUiction to other abnormal pheno- 
mena of reproduction which occur in nature, or have been .experimental] v 
produced. 

10} The contribution which the study of the physiology of the jjro- 
duction of dwarf eggs makes to our knowltilge of the normal physioi(jjt;v 
of egg production. 

The results of this study are suinrnarist'd by the wiiters as follows: 

1) During the S years from Tcbruary^ l, tcjoi^ to Febniaiy 1, loii) 
29^ dwarf eggs are know n to have been produced at the ponhry plant uf ^ 
the Maine Kxperiment Station (most of the fowls kept being Barred Plv 
mouth Rocks). 

2) During the 2 years of maximuiu dwarf egg production, the lati^ 
of dwarf eggs to normal eggs was i dwarf egg to m 58 normal eggs, 

3) Dwarf eggs are of two distinct ty[)es in res})ect to shape, nankiv 
prolate-spheroidal, or oval, resens]>ling an ordinarv c“gg, but with the 
axis proportionately short, or else cylindrical, with’the long axis prop»r1).,- 
nally longer than in the normal egg. 

4) Dwarf eggs of tlie prdate-sj)lieroidal tyjK^ arc much more fiv- 
quently produced than cylindrical eggs ; in fact. 95.4 j)er cent of tbedwad 
egg studied were of the first ty|x.*, 

5) Dwarf eggs may also Ix^ classified according to tlwt absence of 
yo k. or Its presence either as a small yolk in a yolk membrane, or as ff« 


the 274 dwarf eggs opened, 35,03 jvr cent were and ' 

was nresenHn*^-^ ^ u ^ ^ opened, while free volk 

was present m |)er cent of these eggs. 

7 > Dwarf mtH s„«ll >■,*;. while distinctly ®alkr than m- 
ggs are .significantly larger than dwarf eggs with little or no volk. 

eevs «TOup« of dwarf 

eggs, normal eggs, double-yolked and triple volked eees fnrniJ^ a ennti- 

In^e L atllT ^ ^ 
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q) Although tlw evidence available is not sufficient for a positive 
tatement, the shape of the cylindrical is probably due to the long form 
)f the stimulating nucleus. 

10) Dwarf eggs with small yolks have indices (measurements of 
liL* short axdis expressed in percentages of the long axis) which are higher 
ban those for normal eggs and lower than those for other prolate-sphe- 
oitlal dwarf eggs. This difference in index in the three groups is the 
everse of their difference in size. 

11) This negative correlation between the shape, index and size 
extends the evidence from former researches, that the smaller the egg, the 
jroader it is in proportion to its length. 

12) Two factors may be involved in produdng this negative corre- 
lation between index and size : a) The area of the glandular mucosa under 
stimulation must always be related to the size, particularly the length, of 
the stimulating nucleus (yolk drop, normal yolk, or two or three yollcs in 
Undem) : b) the oviduct, which is a tube with elastic walls, will offer more 
resistance to the passage of a large than a small body, and therefore when 
the plastic egg is forcwl through it by i>eristalsis, it will exert a greater elon- 
gating ]>ressure ti|>on a large than a small egg. 

13) Dw arf eggs of every class are exceedingly variable when compar- 
hi to nornial eggs. This greater variation occurs in all the physical cha- 
racters measures - length, breadth, shajH.*, index, tno? wxight, yolk weight, 
|htil weight aud, possibly, albumen weight 

i-tl Dwarf eggs with small yolk rt^inble normal eggs in degree of 
uriability. as well as in size and shafu*. more nearly than do other classes 
(f dwarf eggs. 

15) The several size characters show different degrees of variation. 
They may Ix^ arrange^l fnnn most to least variable as follows : egg weight, 
tir^b and breadth. Tliis arrangement is tlie same for dwarf and normal 

, lb) It is probable that the variation in yolk weight compared to the 
ariatioii in the other e>^ parts and to the w-hole egg is greater in dwarf 
jC<s svith small yolks than in normal eggs. 

17) The interrelation of the siz*.* anvi shaj^ cliaracters in prolate- 
pkroidal dwarf eggs of each class is as follows : a) Ix^ngth and breadth, 
n^lli and weight, and breadth and weight are sigiiiticantly highly corre- 
cted in eggs of each group: Index and weight are negatively correlatetl. 
'he coirelation is significant for dwarf eggs with little or no 5*olk : c) In 
Wisrf eggs with small yolks, yolk weight is highly correlated both with egg 
feight and with albumen weight. The writers discuss the physiological 
IgTiihcimce of these correlations. 

iS} From 1 908-1 oifi. 5 15 l>er cent, of all the fowls kept at the Maine 
?riniltnral Station are known to have product?d at least one dw^arf 

TO) both the awTual dwarf egK*production and the number of dwarf 
fvr UKK) eggs is lowest during the winter montIts. It increases through 
ic s]>riiig, reaching a maximum in the early summer. 

-o) In general, the season of high normal egg production is also the 



the fowls which piodu^ °" . available autopsy record* 


S'^used the production of the dwarf egg was of tem- 
“ctX tnd “ nrorpholcgical d»turhan« 

of the^xo^gans^ j, _ eviden« 

that a ^rmanert disturbance had occurred. In these c^. or „ 
trl^C wL produced after the dwarf egg, or e^, ^o^h nest^ 
nonn^ eg^ P through normal reproductive cycks. 

„« ,lol.5«l «.M0" ol Ite .™l.ct -hcb "tl, Ih, 

saee of the egg. but did not entirely close the duct. . 

sage ot ^ production is most Utefy o oc^ 

during the height of the breeding season. It is not associated with immato 

S" The“5ar notion that a dwarf egg marks the end of a iierior 
of produ^on is without foundation. A dwarf egg is equally likely t, 
occur at anv time during a clutch or Utter. 

27) A dwarf egg may be overtaken by a normal egg and form oi« 
of the components of a compound egg similar to a double- yolked egg. except 

that one part is a dwarf egg. s. v 

28) A dwarf egg after it has received its membrane, or its membraa 

and shell, may be returned up the duct, and be included in the succeediq 
normal egg, or it may act as the stimulus for the fonnaUon of a larger la 

closing dwarf egg. • • 

29) Dwarf eggs are produced only when the ovary is m the absoltt 

tely active condition associated with the maturing of yolks. This istra 
whether the fowl has a normal or i>athological oviduct. . . . ^ 

30) When the sex organs are in this conditions. & mechanica] sti 
mulation of the oviduct by an artificial yolk may reailt in the forinatioi 


of a complete set of egg envelopes. » 1 • 

31) The mechanical stimulation need not begin at the funnel m 01 
der to effective to the parts lower down. 

32) The mechanical stimulation is local in its effect, that is, itisf« 
transmitted down the duct below the point to which it b applied. 

33) Dwarf eggs may be, and probably are. often p^t^l by 
stimulation of an active duct by some material particle which is not yoU 

34) At least 65 per cent of the dwarf cg)^ studied, however, 
initiated by an abnormal small yolk, or by a part of normal yolk. 

in some, and probably in all the latter cases, the rest of the yolk was absc 
bed by the visceral peritoneum. 



123 


BSI^XBBPXXC, • saMlCVhtVUE 


35) Ndtber the absolnte time rdadon between ovulation and tiiie 
ability of tl» duct to re^nd to mechanical stimulns, nor the nature of 
the connection between the state of the ovary and the duct is certainly 
known. 

36) It is suggested that the oviduct may be sensitised by some chan- 
ges in the internal secretion of the ovary associated wtb the maturation 
of )'olks. If this is the case, the change in the secretion probably prece- 
des ovulation. 

The article is followed by a bibliography of 29 publications. 

6B - THgonm wUUmam and 7 rigouM anra/fAea, WiH Bees attaeking the Hive 

Bee in the A mason Region« Bnsih — vam nnmLEif amako^ Id i hacaras t QuiiUMs 

Vol. XIV, K* 4^ PP- 75*^75^» » San Paulo, October j5* 

The Director of the Agricultural Experiment Station of Cachodra 
rande, in the Amazcm Region, has sent to the Author spedmens of Tri- 
m atnaUha Oliv. and T. wUliaiM Friese, which have com^etely destroyed 
le iiives of Apis mdlifica belonging to tin? Station. 

The author describes these two enemies of the hive bee and recalls 
lat a few years ago he had attempted to introduce the breeding of Apis 
ZHslica (Italian bee) and of Melipena sp. (‘‘ Mandaca ” bee) into Ceara, 
lit the Trigona exterminated the swarms of the two species in spite of pre- 
?ntive measures (destniction of the nests of the enemy insects). 

I ^ The Results of Summer Rearing of Silkworms obtained in Piedmont in — 

I'AViato 1’., >» rfi .4 ^icuUuritfUUa ih>mentca, Yrat XXVI, Xn ^ p. 3 B 1 , l^ccnM, 

Nov i<i, iqi6 

B>- request of the ‘ ' Associarionc scrica e baoologica ’ ' (Silk Association) of 
ietliiiont, the writer has collected the results of summer breeding of rilkworms 
btaiiied in 1916 in that district. As a whole, these results seem to show that, 
[ the two second rearings, the summer one (niid-guly to mid -August) 
nd the autumn one (August. September and sometimes October also), 
lie first is best suited to Piedmont, as autumn rearing presents the foUow- 
ig difficulties: l) there maybe lack of uiulbeny leaves owing to white frosts 
r early cold ; 2) even with a noraud temiKTature, the leaves soon, wither, 
ting old ; 3) in vineyards on the level and still more in hill side vineyards 
he iiicjst busy time in rearing corresponds with vintage time and the sowing 
f winter cereals ; 4) artificial heating is necessary, wiiich increases the cost, 
y no means a small item. On tlie other hand, with summer rearing the 
QullxTiv* trees are at their best state of v*egetation, having fresh and still 
ender leaves. Again, at this time there is little other work to be done in the 
tountrv-. If it is carried out rationally, and spedal attention is paid to 

ventilation of the ifilkw^rm nursery, summer rearing will give good tech- 
lical results. 

The larvae hatch healthily, they eat the mulberry leaves even if hard, 
during the first two stages, during which it is absolutely necessary to 
fve tender leaves, which they eat greedily. 

Their different stages ale shorter, e^iedally as le^uds the moult ; they 
fow under the best conditkus and prodture a compact cocoon, rich in silk 
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rLh 60 ke and even more if the rearing is properly caine<l out.) 
Ox^ns obtained by sunmier rearing fetch slightly niore than the Sjdriag,' 

cocoons. 

RESULTS OF RKAWNO V, O^NCE Df A *00H W TUIW, 

Enur^encis of iamic ; August lo, repilar, to a day*. 

Qrowtk: September 15. regular somewhat skw. 

T^efOture- 17 to 22“ C: window* always open day and ttight. 

C^^tion of'lame: eiccUeut; no disease; somewhat alow, but thl* U due tormrl, 

'^ind of : CWnese' double yellow. Maieila female. 

Number of cocoons f^<t^ued to nak< i H- ^ ^ *** 

time is needed to ttpea the cocoons) : f)00. 

J}(nthUs {or dead cocoons): 3%; wssi*"-’ * 25%. 

Nvmber of <>» i ?r«. about 1365. 

Ferceitiage cf vnkatchai eggs; 2%. 

Yield in cocoons from 10 stw. of eggs; 22 kg. 

Ahititnnl tof the cocoons : 6 fr. a kg. 


(Uui 


The writer concludes that it would be profitable to summu-usi 
amounts equal to Vr or 'h of «>»■«• 
very numerous. 


Yeld and Quauty of the Silk (Test by tHj: suk Umwatost, M«.a.n). 


Average oi a cocooa 

’• le^^gth 

” hfiadik " " " 

R<la/icia6t;f«wnsil^i:of<x>na«iifHr^ ; tiUvr, .ivt ra^c . . . . , 

»’ ” " ” ' ” ; ararl .ivt riii'c 

Average loss in degummihg - 

Average length of loose onter silk 

Average standard of l>ose outer silk 

Average elasticity of rau; siik .... 

Average tenacity of rau‘ silk . . - 

Average standard of ran' silk ...... 

Teaactiy of raw silk, per dcnitir 

Loss of raw silk in dtguMuiing .... ... 

Loss of loose oater silk in . iimwirti 

Loose outer silk per mo ot silk ... 

Ash of silk - . 

S^’nniaL: of Silk, with 3 m w cKtK.'ns or 1 mijrct!. 4 tmb-- ra* 
ter temperature : in the bivsin; 6o"C ; in the besilrT : q5*C. — 
speed ot divider: 1:5 meters per minute' fufw ofbmtet la hetUer: 
7 ; Yield (weight of cocoons nccesvtry to yicli! i kg. of .41k) on 
an average 


1.67 gr 

: H lio mm 
i<4.7a mm 
100 : 106 

l(Xi ; 14/ 2 

26.02 % 

740 m 

2 8 Rr legal dt aim 

220 IJ U1M1 

40.23 gr 
10.42 dtuicr-- 
3. -'563 KT 
33 44 % 


O 84111 ®,, 


9 *«■ 


Advice is given as to the technique of this rearing and the utilisatK 
of the mulberry leaves for tliis pur|x>se. It is advised to give leavt^ ai 
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nesit branches immediately after the second moult: to use for summer rear* 
ig those trees that have not l^pen defoliated in spring and which have been 
J^chetl by spring frosts but have formed new foliage ; also those that arc 
3 rest for winter pruning ; those to be rejuvenated by pruning, or as is more 
stial. by removing the interior leaves of the crown of those trees that had 
<jen fosr spring rearii^, or by defoliating one out of every three bran- 
[ie5. The trees that have been partly defoliated in summer or autumn 
liouM be manured and freed from mosses, lichens, etc. In experiments 
latle by the author it was shown that removing V* to ‘/i of the foliage in 
lixanw^ causes no injiuy to the trees; moreover, it is an avantage, for air 
jjd liiiht penetrate more easily into the less dense foliage. 

0 ' On thf Spawalng WgratioD of the Lake Trout {Smimo i^rio Imcastris U). -- 

Ktti'lvE 1,0019, in C^mpta Rtndui Jes SMncis dc I'Aatd^mu <Ut Sdme^s, 1916 , Brcinjd 
n.itf Veiir. Vol. 163, N* 19, pp. 5:7-5-"/, Parfi, 

The Author has extended his preiious researches on the spawning 
ni^^ration of the saloKHl {Sdmo solar L) (i) so as to include other species. 

■ liic trout rarely spawn in lakes themselves, but find their way up tribu- 
ry Streams, The author's observations bear on the lake trout of Lake 
.iniiti ami Lake Xantua, and were carried ont in August 1916 ; those in 
ike Nantua were the most characteristic. Lake Xanlua has two prin- 
pal tributaries : the Merloz, which the trout ascend for spawning, and 
le Dove, which presents no migration. The volume of dissolved oxygen 
i the^* waters was found to be : 

/« the Lake itself : 6.8 to 6.9 cc. in the superficial layers (temperature 
- to 20.5” C.) ; 6.5 cc. at 10 m. deep, (temijerature — 11.9® C). 

In the \ferloz: 7.4 cc. (temperature of 11.9^ C). 

In the : 5.8 cc. (temperature of 12.2® C). 

Thus the trout pass from a region poor in oxygen to a richer one. This 
act t!Uiy lx* of practical importance. In fact, the Adjninistration of \Va- 
E-rs and Forests has establUherl a station on the Meri<» in order to capture 
he brovding-fish at the time of their ascent and to carry oot artificial 
irtiiisiition, sfj as to obtain eggs and fry for the [jurpose of restocking, 
initiative deserves to be followed, by using the trihutarv' containing 
volnnjc of dissolvetl oxygen, for in that tributary* are found 
3 l nifwt ntimeroos and healthy breeiling fish. 

I The Activity Nitrofes-Axhic Baeteria in FWi Ponds. - Sn Vi* 1 ; of iiidHutimu 


FARM ENGIX^EERING. 


^ New Device to laerease tlw Power ol Tractors. — r«ra;, Ve*r s. So. 6j, 

’i* : Hr OttolK-r 

This. Ivvicv, designed by MM. and Broche has the object, with 

ol an aerohydraulic-transformer of mechanical couples, of using 

itd ) 


b , .Nfaiy, 1916 >r* J43. 



intemal^mbtistioD e^nes 

tobedonebytbemachme- K^^^nted by the norawl^powe. 

practicaUy equal to the represented by the mechanism 

for incMth. power of iractcn. 


I^g. i: Vertical '^.vtiun 
Pig, z: Plan. 

ing lor the normal woA ol the same machine. These pou^ IfS 

one with the other according to the work the machine J 

ample the resistance to the iniplernttits diinimshes, then the fflftchi ^ 
quicker, and inversely, *-f! • on 

The digrams given above shows the ' utioO 

chassis a an internal combustion engine 6 actuates a eibow-snan 
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jug the two piii!^}9 4 and 4 } which draw water from a e to a 
pijje .sytm / and /i. The pipe system / suppUcs the air chamber % and the 
hydraulic motor h which contn^ the wheel i of the machine, and also the 
differential regulator pistons and p. The pipes P also supply the air 
chambergiairfthehydraulicmotorAi which controls the land wheel as 
well as the ^fferential regulator pistons and The motors h and 
form i>art of the two ' remstance " groups represented by the moving of 
the machine, ^ 

A third b3Mraultc motor k can be fed by one of the pumps d and iP 
on (^ix ning the right tap. In this case, the other pump only works the two 
nioturs h and serving to move the machine. The motor k controls the 
working parts (shares, harvester, transmission, etc). The regulating 
device controls the large pistons 7 and ji connected with the levers n 
l«i which are fastened by adjustable springs o and o‘ to the axle on which 
jtk little differential pistons and /, are coupled. 

UTien the working implement meets a sudden resistance, it causes in^ 
aeased pressure in the motor h controlling that implement and in the pipe 
system / in such a way that the corresjwnding piston acts on the lever 
fli to diminish the speed of the piston of the pump while the corresponding 
differential piston acts at the same time ot the axle p to dlmlnicp the 
pressure in the other pii)e-s>'stem /» so that the jxjwer of the motors h and 
senmg to move the vehicle are decreased in power to that amount 

73 - ASlmptoAppamtiaforCteaftiii Vlnas.- moltnks v.An u 

c^-U. Year u. 47. PP Muotprllicr, \%ArmlK:r lu, 

The writer recommends, for pulling up Wnes. the following machine 
vhich he has u^l to clear a large area, and which can be quicklv and cheap- 
y made : A pair of wheeb, even if not very strong, are joined bv an axle 
^hieh projects beyond the hubs. (>n each side, an iron bar is fiied by its 
iiiddle to the projectingend of the axle. The anterior |>art erf the bar W 
>orts a wooden axle-tree rigid like the shaft to be fastened to it and suitalrfe 
or harneswng two animals, oxen or mules. To help tractirm, the free part 
)f the bar may have a counterpoise. Round pieces of wood are placed be- 
ween alternate spokes, which gives a sort of latticed windlass, turning with 
;he whwb Then a strong piece of wood should be fixed across and one 
md ot a chain about 30 feet long should be attached, the other end being 
by .1 man following the apparatus and who entanglae with it the head 
titdi stump. stump comes a«ray. followed by the roots. 

•Iraftcd viiH» in strong land may break at the point of union ; this could 
proi^biy be avoided by placing an iron plate ot the side of the stalk empo- 
5 itt to the directkm of p«ll^ 

Ihe driver and animals soou become accustomed to stopping stait- 
H and after a whOe easily char half a hectare in a day. 

h Hay Jfrrw, Vo!. 4 ^, Xo. PP- 75<^?J7. 

i l/mtlon, Xtn’ember u 

L if ^ ^ CaaNE Hay sweep ready for transit. The appara* 

p the advantage of having the land wbecU fixed so to give a good 
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r'ig. j. — Carac’s Hay sweep iirrangtil tor UaaiH. 




AGKlCOtTURAI^ HACKINHS AKD IMPLeMENTS 


129 


jalance, They are hoiued on iron arms hinged on the end castings, so that 
he land whe^ may be placed 14 in.in advance of the carrier bar, and inside 
he end tine. To prevent hay from ciog|;ittg the wheels, they are guarded 
yith iron covers. The tines are operated by means of a worm and 
^orni wheel, the shaft of whidi is placed near the (drivers seat, and it is 
[JaiiiH’d that this gear will raise a 10 cwt. load and sustain it at any point, 
[t is also adapted for carrying com, dnee the tines are easily lifted clear of 
the ground. For transport, the Carne hay sweep can be raised as shown 
111 fig- 

1.3 Apparatos for Saipbnrlog Hosts and Wines on a Large Scale bj Snlphur Ofoiide 
producwl dlreetlf Barnlog Sulphur. — cuPErn dujrnaU ymmUt tuxiumo, 

Yt-;tr ^ 2 , No. 45, i>p. 7H4-786. C:iiuilc >{unfcrrato, Novt-mber 5, 

An apparatus recently devised for sulphuring any quantity of must or 
line b>^ using sulphur dioxide produced directly by burning sulphur, in^ 
iteail of using liquid sulphur dioxide or metabisuipbite. 

The liquid to be sulphured (wine or mtist coming from the press, first 

[ Htrcd through a wire gauie with a 2 mm. mesh) is contained in a covered 
at C. wliich is supplied as required by a pijje with the tap H and leading 
om a vat placed high up (not shown in the figure) which is filled by a pump. 



The vat C is covered by a bronze mixer F cojmnunicating on one side 
h the furnace A where the sulphur is burnt, and on the otl^r with a 
tioii and force pump E which pinni>s the liquid from the v'at C ; this li- 
A passes throinjh the mixer an<i returns to the vat C carrying with 
the suhihur dioxide suched from the furnace ; this operation ^pattinues 
til the lifpud is sufficiently saturated, which can easily he ascertained by 
iodine test. 

When the sulphuring is finished, the tap H is opene<i to fill the cask 
thns displacing the already saturated liquid which passes by an over- 
into the vat 0 . From the latter, the sulphiire<l wine or miLSt is mn off 

|o barrels. 
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76 - A Simple Appmtos for Fllterins Wine-tees. 

' Year NmS P 8|5. » Mottferrato, November 26, vylt. 

This very simple filter, designed by Vannuccio Vanhuccini. j, 
made up of ; a barrel T, shaped like a truncated cone, 1.3 metres 
with a diameter at the lower end F of 0.65 m. and at the upper end F of 
0 4 m and a circular opening 0.22 m. in diameter in which can be pUctd 
a sown doth sac 1.4 m. long and about 1.4 m. in arcurafcrentt. 

The empty sack is placed in the banel : m its mouth which covers th 
circular opening of the band, the lees arc i>oured till nearly full; the mout] 



ir Wl ^ 
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of the sack is then tied with strong cord, sufficiently long to leave t» 
free ends allowing of suspending the apparatus to the oealing of the ^ 
shed for some time. 

The barrel, being hea\*>*, tends to slip down over the sack ; the latte 
also tends to gradually emerge through the circttlar upper opening. 
it is thus pressed and the liquid is forced through the doth into the bi 
rel, whose weight, thus increasing gradually, also increases the pr«sa 
on the sack and also on the lees, which becomes mote conastent in loffl 
liquid and also is more resistant to the passage d the filtered filmd. 

WTien filtration is finishetl, the wine is withdrawn, by mwns of a bai 
hole ])laced in the lower part of the barrel 
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^ . A Xe» AplifttM itf tiM IHilffiltfM ^ Feat ftU l4W Timfmton, — r*r hm/i 

Su^ptmtut, itih Ho. $05, p. 165. 29 QV<ember 24^ 1:91 

Raw peftt, when it b cut, contains up to 90 per cent of water. In the 
apparatus in question, after the formation of briquettes, the peat b first 
Ined in a horbootal chamber thro^h which passes a current of hot air 
md where the briquettes are continually in movement. During its passage 
jirough thb diamber, which ooctt{nes 45-50 minutes, the water content of 
the peat b reduced to 20-25 P«’ 

At the beginning ot the operation, heat b supplied by means of produ- 
cer-go^ generated from an auxiliary apparatus working with air-dried peat, 
but after an hour or so, the gas evolv^ from the distillation of the peat b 
guflicient for all purposes. 

As soon as the temperature of the retort approaches 100^ C., the gas and 
team are drawn ofi at the upper part of the tube, passing into a condenser 
}f <;pecia1 construction which talces the form of a series of shallow, inverted 
:oDts, At the top of the condenser, the hot vapours encounter a current 
jf cooled gas. which deprives them of all watery particles. 

The coal-tar are also condensed sepaiatdy. while the non-oonden- 
s^ble gases are used for combustion. It b important to note that the 
^udeiisable oib are drawn off by a special apparatus, as soon as they are 
found in the retort. For working and briquetting the peat, i H. P. per ton - 
bf peat is required. 

The yield of oil, of course, varied with the nature of the peat, and 
jnonnts to from 25 to 30 gall, per ton of dry peat. 

After the extraction of the oily matters and tar, the charcoal remaining 
n thf retort is withdrawn by an automatic process ; it ranges from 30 to 

per cent of the weight of the raw peat. It contains on an average : 
n>: [H r cent of volatile matter, 79.71 per cent of fixed carbon, and 8.47 
Kf cent of ash. 

In working up the water solution from the process, the yields per ton of 
kat treatetl nw as follows: methylated s|)irit 2.56 gall., acetic add 10 
p , aiiimonitim sulphate 8.0 lb. 

The [trocess b equally applicable to lignite, wood, and many kinds of 

lale. 


^ A Device for ttw Aatomatb Reenbtion of the Humidltir of the Air.- 

Ytax 7 i, So. 41, p 355. NVw-YcJtk, 14. :yiS. 

A device to regubte the mmsture in the air of bakeries, feather fac- 
|mes and tobacco honses, cotton and various textile mills, where a con-^ 
humidity b required. 

The device is d«:tticnlly operated, automatically controlled and 
rdy self contained. It b mounted on the walb or <^iimns of a room or 
^ndcil from the besides, the control apparatus b provided 

ith a (leBector which b in the regulator chamber, and when atmospheric 
^iditionj; require, the deflector turns a current of water winch fiows to 
^ centre of a ra^ndly revolving disk a. 
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The water is thrown out by centrifu^ force ag^iiat the of a 
copper grid at the circumference of the disk. Behind the disK is a (an 



Di vuv ior thi ;iuli '«ialu- r( thf miihlurc tit Ibf ;iiT, 


which force.s out all particles that are suthcieutly fine to 3out rouiai \l 
edge of the case. 

79 - Review of Patents, 

7 i/'a:v Maih:iu"s athi {mpUminti. 

Canadii - • JJJ sSj. I’loufjh't. 

170 H 17U S75 L-'nidri.lkrs. 

Knift- C'ftnbimx} tv-jih pitlvctwri lot ciitUim weeds. 
Lutjrieiiiiin! ffjj plrmKb't 

171 04>. AgrUniltural ImpUmmt Drive >{ecbanbtm. 
t7J ifj.l i'loiich sh/tre. 

1 71 59:. .^^intilural MuthiiKr 
i/j r>os. Wteder am! Cullival‘>r. 
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p«,mark 539’ Doable balaitce piomtb. 

ai 58?. Motor i4ou|^. 
ai 383. Device lor motor ploa^h. 

I'ran'^' -t*<»37o. Device af^Hcable to a motor phmgij or other machine provided 

with several share*. 

4?o 423> Cultiv'ators, 

(laly 154 649. Mecbantsin of motof plough. 

153 4-23, Reversible pknigh.* for aztimal or mechanical traction, 
rnitrd King<loro 8 554 — 8 685. Ploughs. 

8 555. Motor plough. 

Vnitfd Mates I 1^4 166— I 104 668 — i 200 106, PhnigliS. 

I 19622a. tVTiee! plough. 

I 196293, Gang plough. > 

1 19641a — I 196606, Pulverisers. 

1 196540. I>Wc cultivator 
I ofK). Motor plough, 
i X97415 — 1 loS 84 6. HaiTutt-H, 

I 198571. Adjustable orcbiiirl |doiigh. 

I 198 91 a. Coulter. 

I i99iKi5. Power operated niechanisui for tractor ploughs. 

I 199 329 Cultivator llv>vel. 

3/tinHfr liiitftbuton. 

inci 48^* 509 ProcTSsi for improving the prtxloctivity of the wll by using iron 

titanate or ferro-ittanic Rand- 
480 56*^. New prtxwis lor nutking compound iiwnufes. 
uir-i St.ites 1 104 35S. Spra>*ini; app.irat«s 
] 193 879. FertUisei di»txibutor. 

I rv7 292, Combined set-der and guano <lislijbut(.>r. 

1 198 f>oo. Proportioning I>ruin for uiiving lerliliser DmteriAl. 

1 199417. Manure spreader 

DrtW'. arut Sf'O'in-; Machturr , 

lEj'ui 170862. I’rtKTss foi cxKiltng set'tl with iertilLser. 

ci! -! j 193 501. Planter. 

1 198928, Potato {d;intir. 

Conir-^I of flfsocsri inM Pruh of 
IciN’i M.dfS 1 li>4 358- Spravi-r. 

RrApfn, M<ncfTs and H!tnrs,lin: 

■' 1 70 9 < a — 1 7ci 9 5 i . Hi ndrr <i . 

t7<»95t - »7t iSj, Sh*<ker 
17« 673. tVniln bimlcr mcchimUm 

154 397 Improvements in nmuers. 
d Kiiigd«nn 9978. Harvesting nutchiur. 

hfukmti /‘>f Ltftinc Kent ('r^f>s. 

480 359. I^olato iHtittg nweWne, 

Kincdfun lo 370. Hatvcst« for potatoes and the like. 

1 193 746. l*«unut HnrvesteT. 

< t94 339. Madiine for topping beets 
I 195 563. Miurhinc for harvesting l^3Lal^es. 

1 198983. Beet harvester. 
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rAf«W»« i^nd M*cktms 

United Kingdom 8 416. Threshing MacWne. 

10 258. Seed separator. 

United States i aoo 253. Threshing machine feeder. 

Macfiinfs and JmpifmttUs for the preparaiion and storag# 0/ gf«n» fodder, eU. 

Italy j 53 62 2. I/)w and high temperature drier for cerenlt, C0CD0Di» etc. 

154 708. Drier with horiiontal superimposed shelves aad movabk rjjiy 

for maize, etc. 

154 784. Improvements in straw elevators and the like. 

United States 1 195 479. Feed for baling machines 

1 196126. Baling jHTCss. 

1 196247. Hay loader. 

1 199 579. Hay cocker. 

I 200 2B0. Mounting for silo floor. 

1 200 33P. Silo roof. 

Stferini, etc, of a'irtcvltural machnety. 

United States 1 195 341. Steering means for tractors. 

1 195 373. .\uloinalic adjusting meciianUm fur tractor gukks. 

I 194 269 — I 194 73S — I 196 307 > 108 445 « 168 494 -- 1 198 

1 .01 432. Tractors, 

1 198444. Mower tractor. 

Ftedini, 

Canada 170 716. Calf wcancr. 

United Kingdom 8251. Shrwtder for vegetaWes, 

10264. Food for animals. 

.dpicuUure. 

171 530. Bee smoking device. 

.tricuf/Mre. 

Canada rji 259. Egg preserving meth<xl. 

United Kingdom 9892. Hatching apidiance-s. 

Fi$h-bre/dini. 

United Kingdom 10817. Fishing nets. 

10.827. Fish trai/s. 


Canada 

Italy 
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cihtTlawU 

1 451. Method and device for ocdlecUna the Joioe from wgar cane And 
other saccharUerooA 

nitttl KlmsJwn 

IP 392. Pomlantioo chamber for cn^utotteg latex, and oontaining a scrie» 
of IncUn^l phmcH. 

Dairying Machines and Implements, 


170 878, Hilkipg machine. 

171 108. Pafttetniaer. 

>i.,j!n:irk 

21 507. Combined Pastcuriaer and lU^enerator, 


480 430. JJiUdng Ifechiae. 


9 776, Cream separator and chnnicr. 

11 192. Mliklitg SCachlne, 

Variifus. 

Xnniark 

21 S71. Peat press. 

:iiitc(i Kipgdwn 

8415, Sefr^eTalor. 

10 233. Bottle washing uoichijie. 


Tfa6 VentUtUM Cf F8riD BulldiflCl. -- 1. C,k»j>alb (Director, DomiaiuurKxprriimstaJ 
Farm^) iui<t AscbIBAldH. S , in Domtnujuvf Canoiifi, of A i^ricuittwe, Domin' 

) n Expcrinuntal Farms HnUriin So. 7^, |>p j-?, fifi. Ottawa, May 1^14, — 11 . Thr Agn- 
culiufat (.ittuiir of CmuJm^ VwI. 3, pp ng. Ottan'a, July — 111 . TnjmAii 

j. 3(., the Kiag8(y»tctti u( Vc-ntUati^, ItnJ., 61 5-^1 a, fig. 

After some general considerations, the different causes trf faUuie in 
e installations aie defined, such as the choke of an unsuita!^ system, 
int of st>ace, attention, etc. An importatit point is to prevent water 
(Dtlensing on the interior walls of the buildings by covering them with 
XKien linings, 

( fditc ftet of air per cotr. — The number of cattle must be considered : 
K) many cattle makes it difficult to ventilate without draughts, while 
0 few niaJces it difficult to avoid a low twnperature and at the same time to 
ntiiate well, 600 to 800 cubic feet of air space should be ^owed for each 
>w two years old and over. 

The ventilation of shippons, stabler, and piggeries is discussed and the 
iiults of experience and observation are given. 

A. Ventilatiox of shippoxs. 

Rcthkrford system. — This system has been shown to be the most 
tuple to work, and is easy to install in old or new buildings, while it is 
lajtable to all classes of stables, suitable for different dimates, and effec- 
ve in a)ntrolling the temperature in all f^rts of the stable. 

/ nstaliaiion of the Rutherford system in a staUe for 24 caitie : 

I rak air intei : at soil level, on the left hand side by direct passage, 
the right hy a U shaped passage, covered externally by a small roof. 
loiil air outt^ ; by caie or two shafts projecting above the roof covered 
th a cowl, and regular by a ^ve. In another type, the outlet shaft 
merges at the side ol the building* above the middk each row of ani* 
ds for a better ^ect 

Tho IJ shaped inleta are very tisdii! ; the outer atm should be made 
than the intedor atm in countries wi^ much saiow. 
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Mr Trueman observes that the cold air entering ou the sml level chilu 
MR i™ema ^ shippon, which is a disadvantage 

It rthL he says that the Rutherford system provides 

in cold ^ animals i/medium size buildings, but that the cold 

““^The King Sys/«n which has many admirers and with which many l.aw 
succided I remarkable for the fact that the foul air is dra^ from the 
ihe fresh air enters at Uie ceiling. The advocates of this systea 



Fig — HUTHFSFORD Ventilation SvisUni, Fig. z. — KIST. Ventiktloli 

claim that since the chief impurity is carbonic add gas which is 
than pure air, the outlets for impure air should begin near the 8i'0! 
level. On the other hand, it cannot be easily applied to all shippons. aa 
it requires a large number of ventilating shafts, -Again, the insuliitif^n ' 
the walls has to be done ver>^ carefully, for the impure air descending l 
the soil may condense moisture on them, 

Mr Trveman quotes, in favour of the Krve s>^tem, the fact that 
provides plenty of pure air in medium sized buildings, Tlie air warmed 
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animals rise! tip and mixing with the fresh air, raises its temperature 
1 suitable degree without vitiating it. 

The vertical section shown in fig. 2 shows the path of a current of air 
ng from A to C and which reaches the roof, then the opposite waU, and 
by two openings in the outlet shaft, one below, the other above. 

In the pierced walls system, there are ventilating holes near the ceil- 
[{n the walls exposed to the air. The openings should be 4 ins. in diarae- 
Igt 3 -foot intervals which gives 30 to 36 openings in a standard ship- 
Therc is no regulating .sy.^tem. 

The Convection system dejxmds upon convection due to the heat from 
animals causing displacement of the lower air which, when wanned, will 


King System : Types of outlet shaft. 



and hi.' replaced by cool air entering by two windows in the opposite 
If only a single shaft is used, it should be 2 feet square, 
f tw<* are used, each should be about 1,5 feet square, one in the centre 
L- building and the other to one side but joined to the first by a shaft 
rig jiarallel to the roof. The shafts should be 2 or 3 feet higher than 
of aiul provided with a cowl and a regulating valve. At the bam floor 
t ntral shaft has a door to allow of bay or straw being thrown down in 

hijjpon. 

[ii tlu‘ .system “ E *' which is a modification of the King system, the 
Iritiiig shafts are placed entirely inside the building. For 20 cattle 
I should l)c 6 shafts, each 12 inches by 6 inches in section, and 3 shafts 
fell side. Trap doors can be added for regulating the air. It works 
ind <.'{»sts $ 12 for a shipjwn of 22 cattle. 


B, Vkntimtion of Stables. 

n i(K»6on the Central Experimental Farm, a stable for 23 horses was 
Tlu‘ ventilating system was a combination of the King and Rcther- 
systc ms. The air enters by the left tide close to the smi, passes by 
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. ^ ocening in the centre of the stable, while on the rigU 

an passes towards the ceiling, then goes out lo, 

side, the air ^ antral shaft. These two systems, thoa^ 

down at the left ' jj independently of one another. 

rV— best results by removing the huu, 

and vitiated air from the stable. 

C — Ventilation of Piggeries 

e,.!,- lyresent^ no dilbciiltv save for young fall pigs which it 

quire an ample supply of fresh air without lowering the temperature „ 

duly. 

Shait u ,th double :«,lh lor the exit at inypme cor 



Vr 

pi^ 5. _ Vi-rtical St'trtiou, 


Fi« 6 — HorironUl StClKti 


To gain some information on this subject, single ^ 

built on the exia-ninent.al farm and ventilated with iiiodihed and eniiuj 
King and Rutherford systems : 

PxPFRIMENT I. 1 ' 

Pen Xo I : Kisg system combined with central shaft anH regiuata 

valve (Rutherford). . ^ 

Pen So 2 : iVit enters on Rutherford system ; exit at o]i]KuiT 
regulating valve ; no central chimney ; shaft opening cm the rofd. 

Experiment II. , 

Pen So I : Air enters on Rutherford system ; exit by central . 

with valve. . r^iteS 

Pen So 2 : Mx enters on Rutherford system : exit on 
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Kxperime.vt in. 

by 

IvXPERIMEKT IV. 

/Vn iVo I : iWr enters low down on left side ; exit on same side below 
Jmx tcntral shaft without valve ; escape by opjmsite side and from the 
aft following the slope of the roof. 

P,n No 2 : Mr enters on RuTHEm-ORD system; exit on opi>osiste side 

up. 

Ricsuets. The Rutherford system has been adopted for a large 
xlel |HKger>’^ In the provinces of Quebec and Saskatchewan, this svstem 
sbta-ii adopted as it gave the most coiicUisive results. 

Arrangement lor Seeuring the Safety of Horses in Case ol Fire - sr,„- „ a™,,. 

C.W.N,,. , 5 .,,,, ueamliu. ,.,K .V.„.Y.„k, (M, , 1 s r I, ' ' 

device us«l m a .stable in U.s .Vngeles (f. .S. A), cnm]visc<l of ordi- 
rr- stalls provided with mangers and racks . the end of the stall bv the 
rses head ..s cW by a door .so ni, muted that it o,cns bv its own weight 
s,em as the holding Ik, I ts are withdrawn. The lx, Its ar.: ts, 1, trolled bv a 
re riinnmg along the wall of the stable ami which has easily fusible phigs 
Asl .,t equal distances apart. If fire .xcurs anyvvtiere, tlie plugs melt 
;n die holts ami the dm.r of each stall automaticallv „]K-ns At the same 
„• a ,aK,r dos« at the entrance te, the .stall, j.reventmg the ammal from 
ns ill i. the stable. In addition, the mangers fall aiitoinaiKallv. thus 

ds * "ix^ning and closing ,,f the dfwrs 

. 1 .,. f.ill of the mangers, is siilhcicnt to frighten the horses M hich as luis 
mslwwi, by exicntnent, rpnckly escape by the outlet that ojcns in front 


A Portable Sheep Shelter on t Firm in Central New-Yoiit. - / im.,,..,, a 

\«.! No 16 . p H Xt^-Yofk. tJctoUri u. P.l 6 

rt)nij>eirativcly cheap apparatiLs prou^s the s!,txi> irom the hot 
a. > . inner and stives as a shelter for the sheep to huddle togethei 011 

C a ' I “"t ""J'"""-, “ a •» ,«,( moimtevi on 

, .1 et> led wheels. » hich enable it to fx- easily mowsl alxmt. 


Rl'RAL Ea)NOMICS. 

^ Methotl ol Vohutfott of Real Ketate. - sexeruu .v««;o, m 4.: f.- 

J ■. .. w,, , s,.,,, , 

Oise, uHorest valuation, which recently cau.sed much 
Uatain' t* n ^ “P''*’b^l'<’n-cJ>oicc of rotation, etc) on rural 

• " .owing on the publication of a Geniian treatise by Fkie- 
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* Sfat'o"”'" ItbodloJIy «.!!*»•»» pnnl pj»pte < 

2 parts. ^ Mg to any economic question and bearing on 

valuation tliat are lowest valuations. liraitatious 

the of the Review in which the artide is included 

have only allowed the p , and ilte methods 0 / 

ld'e^iSTmSe“riaro& b) 

tn Ft^r’s (2) subdivision (adopted by the wnter), may be va- 
£ An eSrt may value land (eJ a) or naay c-stinrnte the rent due Um 
u Mass 61 or again, a right held over the land as m a long 
ki)!i which cinstitutes the right to obtain a part of the smnc« and 

oonsumXoperty. auxUmry or producHve properly and oiso temporary an 
ZZ lroLny. For vduation, the distinc’t.on be ween termwao' and 
dumWe pro^rty is important, for whUe the vdue and service of the former 
cannot be estimated, the latter can weU b»‘ valued. 

The valuation of an economic pro,K-rty means the detouunatm,. of 
the amount of money than can be considered as eqmvalcnt to the proiartr 
This value not onlv can, but ,nust. vary according to the aim of the vahu.^ 
tion, and the aim gives the key for the correct sedutron of f 

valuation. The aims of a valuation can be-, even if not exphatlv sl.iw, 
understood in only one way by the interested parties ; if this is not so, the 

aim must be clearly defined. , , . , u ^ i v,. 

Many controversies on the nartliotl of valuation have ten cau. \\ 
the aim being insufficiently precise, but often the exi)ert has not to deh- 
fine it, as it is a juridicial or economic problem. Such is, for example, the 
valuation of improvements to land, when the aim is to fix the wnq)et]b'i 
tion due to the tenant who has carried out the improvements The amount 
of compensation or the criterion for the valuation may be cloned m tfe 
contract, and then the cx^^ert has only to apply them as defined in sues 
contract. If not mentioned, they would Ije applietl according to tlx 
custom of the cou^t^>^ and then the expert should keep to the usual methex.. 

If no customs or law’s exist as necessar>’ pretnises for the wor' o 
the expert, their existence should be assumed- In such a case the 
sary criteria for such an assumption can only come from economics anc 
law', not from estimation. 

The various criteria chosen according to the aim of the valuation mn) 
lead to estimation either on the basis of Ihe buying of ieUing prtcc , 


0} Sec AEREB(^ Dr Friedrich : />u laMilum Lai*df,iU^ und 
1 vol,, 542 pp, 52 plates. Fatey, Derlin, 

(2) See iRVixo Fisher : ih< StUurf y/ i'apilal anJ In^onu. I/mdcm. 
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kd ’ or o» the basis of the capitalisation of the revenues. 

In certain fairly common cases the criterion may be of substitutions, or 
again the price of transformation, as, for example, when it is to be decided 
vvluther it is more profitable to sell forage directly or rather indirectly as 
meat, milk, etc 

Valuation on the basis of the buying and selling price is the most com- 
ninn, and in speaking broadly of the estimated value, the probable market 
price is often meant. With a certain period and market, the prices 
are fixed according to the supply and demand. This fact must be appre- 
ciutetl by the valuer, though this criterion is not applicable to every valua- 
tion If the unsaleable deadstock of a farm is to be valued, this criterion 
of no value, as no market exists (i). 

If the injury due to destroying a coppice has to be estimated the cri- 
rion to be used in such a case is the capitalisation of the revenue I(wt. 

, on the other hand, the sale price of the mass of wood has to be fixed, 
cn the market price must be considered] and the result may be quite 
fferent. It is not a case of two values, but of two different criteria de* 
Ii*<i fjy the aim of the valuation In the valuation of agricultural real 
tatc, the presumable bu>*i»g or selling price is not always required. In 
vitiing successions, for example, the dominating factor is the equality of 
10 incomes, and certain recent s laws, as in Switzerland, even enforce it. 
liu> the value to be given to the real-estate forming part of the patrimony 
! k divided is that obtained! on capitalising the revenues and not the market 
ika' in case the two do not agree. In estimating on the basis of the 
ilc or buying price, tlie two must bt* separated when the estate to be 
ilm-ti is remote from the market as ex|>ensive carriage may completely 
:tfr the case. 

\ .iUiation on the ba-sis of cost pric'e requires some explanation as to 
ic nuaning of cost. In practice, cost means the total expense neces- 
ir> to obtain some given ecd)nomic estate. But as the condition of 
hi- }krson bearing the cost may vary, as well as the means used to 
btain the estate in question, several kinds of cost must be distinguished, 
n ijiniTal, when sjieaking of cost, one refers to the producer and in- 
katds the total cost of production. In this way, the calculation of the 
nf pnxluction refers to the manager considered as distinct from the ca- 
jstalist and worker (numua! or intellectual). The manager is considered 
iskiring on the market all necessary’ means of production, whether ma- 
kri.d tilings or services. Capital is included among the services and its 
a* interest : and the men's w’ork. whose price includes sdarics, etc; 
0 ^i rvtces rendered by public insritutions the price of which is fixed by 
i: laws nf production. These are the buying prices, which, in their totality 
ly the share required for paying off, constitute the cost of production. 
This concept of the ctKt may also apply to a manager ha\ing certain 
thii dements necessary for production. The cost of these elements Is 


= ^ ^ V SiQipim A ; /Hi tomroimt CtNMrgiuuK}, 

tiujificht . u^. 
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r>nf V>v the biunng priw, hut by the iiicwne given up 
thus l,e could have obtained. Again, the «wt varied 

L'ttepSion of the contractor, anci that vanes mth time, as the pncts 

Itm' producing various substances can not have a ^t (or e« 
orodnet ™t a ««t of the collected products. The cost of . 

o d rt funderstood in ordinary language, is m reality only the prop,,. 
prortucT, . method of fixing the propor^ 

onal ^ j P j price of all the products less one from the cost 

ft\:Xwamlto;onsidcltherc.r.a.n.terasthe^^^^^^ 

The , educer rvho rvish« to find the cost of hrs prrfncts separatclv, , 
orte to have some rule for Using the indivrdnal sale pn«, find.pn» 
verdLt to applv to each article it.s ,/,c and to dnnde the 

IZ.,1 esp Les in vatving proportions accordmg to the ^ture of rh, 
artSe rther methorls might be used, a«ord,ng to he object but ,t 5 
Starv to include the «iM/v/,Va/ a«..a..f,s 0, r„ .1. and the 

ZaUivis,,,, ,v Ih^ erturti; rtcsf Vdft f/,e l^rur </ prod^^cb on Ihem^kl, 
In manv cases of valuation on tire basis of the market ptree, the cakii., 
lation of llic supph-iiiniljrv test is re(|iiired. Hliich differs from the ptiteil-: 
inu and is present each time that tl.e successive unit cost of the pro'w, 
obmiued by a contractor is iiiieiiuid to the previous ones, but luci.ass .r 

decreases in relation to tliem , u , r 

In this case- the metliod of divwnn is no longer s/n/ir hut dvnm 
as lemids the cariidnui "i llh' o^sf in cliaiiging position. This concej.fM 
of the'sepplementaiv cost can U- equally applied, m considering a n.imk 
of moducts to a new product. diUetent from i.revious ones, and rvhiehtk 
increases the cost and mav be different from that Ixime on this Ihm .1 b 
anvone producing the same thing under other conditions. It can alsnbi 
applied to new iirodiicts repl.icing previous ones, such as a crop rephuris 
another in a rotation, so a~ to include in the increa.sed cost prin-, the liissii 
sale price, that would liave Ik-cm rcalise-d by the product now replairS 
bv another 


-UtfVT rmiwidprinc tins e<i(U:e 


rvact the' Atithnr chnftSsthflt 




valuations, tlieir aim iicve^'^itates c 1 os<‘ reft^rence to tfic criterion lu i'' 
and to one or other i.)l-it> pradieal applications. Controversies 
inventory valuations only exist when the aim of the invent(?r>^ii: not dear 
as it can be varied and at the same time legitimate. Valiuition hasidoi 
capitalisation of the re\’etuie^ is considered by many as the only radons 
method of valuation, which is obviously erroneous, for, above all, it is!«< 
applicable to all economic estate, hut only to 
whicli yield services having a clear and distinct price, .or to propirly 
in the second case, Ixicaibe in many castes the aim of valuation reqiiif® 
different criteria and conse<pjently (lifferent methods, 

Nevertheless, the crjtcri<jn of ca pit ali ring revenues is one of the mos 
important and also the one most often use<i. It is applied by summit 
all the revenues accruing from the estate under consideration, after lia'i®( 
discotmted them at the time of valuation at a rate fixed by the mlc^ oi 
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50 un{l interest as shown b>' financial calculations. Therefore this method 
^ valuation implies a forecast of the revenues that will be yielded by the 
pstatc in question, that is to say that it implies the anticipation of the im- 
liortaiice of its useful prestation, the advantages it will produce, and thdr 
ahuition ; in addition, the choice of the rate of discount (or of capitalisa- 
od). 

The exact interpretation of the result of the valuation is not possible 
the trilerion used for the valuation of the revenues and the choice of the 
ite is not known. But, if known, it is a fundamental jxjint for refe- 
’lice and an excellent guide for suitably placing an investmenC as well as 
)r buying or selling some dtirable c-cononiic estate. If the estimation of 
[le rcvi nue is requiretl, the choice of the rate of capitalisation is practically 
idiffurent. Whatever rate may lx* adopted, the interpretation expressed 
joro highly is always correct. The rate may lx given to the estimator 
,ht!i asking the price to pay for a certain estate and when a fixed reiemu 
i dL-tred from the investment. But the valuer may also chof)se the rate 
> Will as forecast the revenues, xs when it is required to know the re- 
Jtivc advantage of in\'esting in a given estate in cx>mparison with other 
States showing pf >ssi hi lities for invi^tmeiit. In this case, the terms of 
janijtarison must be chosen or one or several ixjssibie investments at 
ih.1l tune and tliat market, and of whicJi the annual unit income Ls 
bicwn But the ex^xrt can ]>rf)vidc other imjKulant elements of 
^J^Inent Ixsidcs forecasting the Te\'enu<-s. aiul he can consider them to- 
:^hiT when pro]x>sing tfic rate f)f capitalisation. The elements refer par- 
ciilurly to the risk anri constitute the i^rcfficunt *>r probabtlttv relating to 
Qtaijateil reveniU‘S. The criterion of estimation for capitalising the re- 
em:is may have many apjdications on this head, but the value of capit- 
iisruion obtained should always lx interj>reted and employed \cathin the 
miisot the indicate<l aims. It is obviously wrong to confuse the value fd 
ipitah-ation which solely relates to certain clear aims of the estimation, 
ith the market price, or again, to consitler the latter as reed, etc. 

3e hirnur on the contrary, as linjust and arbitrarv. 

Having cstablishetl that the choice of the mcthotl of estimation’ should 
vst eiitainly lx considered with the criterion of valuation, to be a]<plie<l, 
agri-emeiit with fbe aim of the valuation, to some of the criteria of valiia- 
f)n like thi’>se of cost and capitali.sation of the rcvenut*s, there can be sio 
wbt as to the choice of the method, w-hich is plainly manifi*st in the deter- 
ination of the criterion of valuation. On the other hand, if this cannot 
i iJ^sumed. the criterion of the market price is app!ie<i to the estima- 
Here, there are se^XTal [x>ssible methods, which must be realisetl 
lorur to ehtxjse tlx most suitable, for in applying each of these melhotls. 
frtAin conditions must he fulfillerl to obtain good results. 

The writer carefully examines these methods ami deduces the relations 
ttween the market price and the values found by applying other criteria 
valuation He dindes the various m4iko4s of finding the market price 
I any estate in the following manner: 
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A — Synthetic estiniation (direct). 

® un^coo-^nu^ 

al with syothellc KtimatlMi of the rrvcnms. 
h) .dth analytic estimation of the Tevrttues. 

rtet“a" “ - ..1 .« ai w 

''’“1nu?require.l to fix the market price of pre^ntt 
/f ^ f 1 wfl f'tc^ the method is the only one that is ajiphcalilt 

Ktp^ «t>'oi«ttv mttst K. able to be c.m,rarea with a p, 
» tot the prices quoted in a mttnlx.r of exchanRes may be kno^ 
haviL al been at a Sufficiently close- tinte to that of est.mation 
S the condittons of tlenta.t.i anti sttyply from changing too much ; a. 
o“ a Gently li.ttitetl area b, allow of agre-ement. ewen tf a,.pr.«.ntat 
Sr/he abstract conception of the c«.no„tic ntarket. hor tmmetlmtelv at 
fable nmterial property, the prerit.r.sly tii.M.-nsserl contlrt.ons often rw 
^Z.2-. and in ionsi-tpuaice, the n.eth™l allows of sufficien ly aew. 
Siltions ■ it is therefore, in these- limits, a rational appheutron. 

“he san,e mav Ire said of the se-rnees viel.lee! by consumable p.tti.U 
or useful prestatioiis withdrawn from the cmsumahle estate and ..f rrb 
they form the reyenne. There- apixcers b, be- no erthe-r meth.Ki aj.iW 
to them save the sxnlhdtc method which allows more or less iiexurale es.a 
ations according as the conditions (consi.lereei alxive) ate present in a gie^ 
or less degree. Such woulel k-, for example the estimation of a te-at! 

be \ieldeti bv a dwetliiig-hoiise. . . c r ♦» 4, 

' This exclusive ai.plicabilitv erf synthetic estimation to finehng the evA 
price of immedmUh utilisMv materials an.l the services /rerm enKoeni 
property is atenuated. according to the- author, in considering he 
rendered by the knowledge of the ceist of prexhietiern. To this end, the.., 
examines the relationship b<‘tween the ml of prodin non and the 
brium price, and finds that, in order to follow up the estimation ivi .J 
hope of obtaining result^, not too far from the truth, certain conds.^ 
should be present that do not equally Ik'Iotii; to ever>' ^ 
also should be considered each separately. The process of 
production followed by most manufactures of the materials to lx- val^ 
at that time and on tlie market determined, and which is the ba<i^ 
the calailation, should be determinable in an objective wav lotiK 
allowing too much freedom to the estimator ; 

It must be possible to fix a price for the contractor for all the nu 
rial and seix'it^ required tor production, including the pa>nnent for | 
usual activity of the management, which is expres^ in the ordinal p 
cess mentioned above. ' • tum. 

In approximating the calailation of the cost of production w* 
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or less productive technical methods than the usual ones, in iiKluding in 
the expenses the payment for the usual acumen of the management there 
would be a positive or negative difference representing the positive or 
negative retribution of the particular aptitude above or below the normal 
and possessed by the organiser or director of the business or estate. In this 
j^nse, more or less costly methods might be suggested ; producers beii^ 
dear or cheap as long as the j)ayment for an ordinary ability is included 
in tbe cost ; and, in practice, it would be impossible to do otherwise, for there 
is not a sttffidently extensive market for able direction which can allow the 
recognition of the different values of varied ability of management, that is 
to say of the various technical methods applied. In the abstract sense in 
including the price of this clever management in the calculation according 
to the measure desired, the same cost would always be obtained, no matter 
what technical method was to be considered for ajjplication. 

The verification of the market price of some estate based on the de- 
tertnination of the costs of prcKiuction is a rarely used method, for all the 
re<prire<l condition.^ are not always present. ttTien they are present, it 
is often for goods to which other methods of estimation, especially the syn- 
iktic method, .are more accurately and rapidly applied. This method is more 
suitable for auxiliary use as a control of other methfxls. 

The synthetic method of estimation is not applicable when it 13 the 
CiiM.* of partial ownership, which may l)e bought or .sold and can have a 
price, as in the case of direct control of land held on a long lease. The 
intangibility of the objiKrt to be estimated excludes it. Buying and selling 
such a right means nothing tnore than buving and selling series of services, 
prc'j'tations of revenues, anti by it is meant the algebraic sum of positive 
an«J nc*gative revenues. The only jx>ssible way of estimation is to deduce 
the {)rice of the right to be valued from the j>rice of the sendees rendered 
by the right. This is the substance of the analyfical method as opposed 
to the synthetic methtxl. It must be ascertained if estimation on the ba.s!s 
of the capitalisation of the revenues can a]:so help to find the market price, 
.According to the Author, the question, is really the choice of the rate of 
capitalisation. 

The necessity is shown of clearly distinguishing the interest (/) of the 
ca])ital (by capital is meant some economic estate producing revenues suc- 
cesrivcly during time) from the rate (r) of interest or the cost of using the 
: saviiii;, for keeping these concepts of {/) and (r) distinct serves to explain many 
iractical questions of estimation w hich are mtwt controversial. There can be 

ways of ca{>italisatioii. one based on the rate of interest on the capital in 
^nwtiun (/) and one based on the rate relative to other forms of investtnent suck 
ihiU the nUe may be considered as cqtial to that required. In the first case the 
pricfs . act nail y realised and the corres|X)nding revenues on a sufficient 
niniilx r of exchanges at the same time and relating to siiuilar examples of 
iht; estate ii} question. Comparison between the price of the capital and 
the income gives the idea of the mean raU of interest of the investment con* 
at that time on the market. In the second case, to be able to con- 
tlk* above mentioned equality as existing, the condition must be IfiU- 
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fiUed oi knowing that the two investments under di™n (the one Wng 
valued and that used for comparison) are in mutual apeement and equal 
regarding all circumstances of safety, duration, ’ that are taken into 
account. Often recourse is had to the knowledge of the relative rate of the 
best investment negotiable at the exchange, but before using this rate foi 
wpitalising other investments, it must be remembered that it is ouly Ugi. 
timate when the latter and the investnwnt agree as to equal sa^, dura- 
tion etc Here lies the difficulty of this delicate method of invest^ation 
'Svnlhdk estimation can be applied to productive services as well as to 
seix-ices rendered by consumable projierty; thi|s the rent Pn« [or usins 
the land) due for some stated real -estate may be estimated synthetically. 
But productive servic-es differ from consumable property ™ 

count of their use in production, another method is applicable to them. 

On account of their use in production, given that, for economic pro- 
pertv, in producing which competition is active the average price ol 1 
raoduct P (round which the real prices oscillate) is equal to 'ts cost 0! 
production K. the price of a given service K, which forms part of 
cost of production, may be estimated ; tor. if P = K. then K, ^ P - V 
or K = K - K, , This method of estimation would be applicable with 
good^results when the desired conditions are present, and the manner ni 
Telationship to the knowledge of the price of an estate on the market will 
be noted, taking as bases tlie deteniiination of the cost of production, 
and the result of the estimation will be more approximatly accurate as the 
value of Kj is greater compared with that of K. _ 

The method of estimation suitable for material estate o/ durable 
is in the first place the synthetic method under conditions and following the 
modalities relating to material estate of immediate utility, over and almve 
the application and the possible help of the determination of the cost o. 
production in estimating them. But there is a difference b^ween mate- 
rial estates of imme<liate utility and estates of durable utility, which 
that the latter mav conform to the method of anahtic investigation, lot 
useful prestations obtained from these estates are themselves the objetl : 
of exchange on the market, and thus have a price. The price of 
estate is the cost of the right to obtain these prestations and revimu^. The 
question is, therefore, that of capiialisine the rti'enues. This capitahsatiia 
can be made, either by means of the mean rate of interest on the capto 
under consideration, or by the rate of other investments considered to be 
similar according to the conditions pre\dously mentioned. 

The price of useful prestations or services that can be >nelde<l by tni‘ 
estate can be fixed, either by the synthetic method, or also, if they are 
ductive services, by the analytic method, by means of the analysis of tke 
results produced according to the formula K, = P - K,. 

The method A, described above as synthetic, is also described as toe 
direct or empirical method, while the method B, described above as 
lytic, is named rational by other writers. , 

The distinctions a - 6 and a - ^ do not give occasion for the use of oil 
ferent names by other writers on the subject. The distinction oc - p is gtoe- 
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rally unnoticed ; the distinction a - b finds its counterpart in the distinc- 
tion made by other writers on Rural Valuation between analytical (or ra- 
tional) estimation based on the lease {and on the profit sharing system), or 
jased on the administration of the owner. 

Other methods of estimation are given by various authors. One, 
^’ery commonly mentioned, is the comparaiive or indirect, or relative method 
3 f e.stimation, which is characterised by being founded on a comparison 
3 f the estate to be valued with other similar estates. But the writer does 
lot think that this method can be considered as different, as the synthetic 
nethod is always necessarily founded on a comparison. When an expert 
expresses the capital value of an estate synthetically even if more or less 
snowingly, he makes nothing but a comparison between the estate to be 
ralued and other similar estates, wdiose qualities and prices are known to 
bim. The method called comparative or indirect consists in the comparison 
referring explicitly to a given type-estate. 

K4 - The Method of Determining the Cost of Production of Agrieultunl Products. — 

M-SRENGHI K,, ill L'Ualui a^rto la. Year Nd, S, j>]> rbctnza, mih. 

1 ) If on every farm it was only attempted to, obtain a single product: 
ftheat, or milk, or beef. etc., it would be quite easy to find the cost of pro- 
luction. In fact, it would be sufficient to di\'ide the total average anp ^ ^a l 
expenses by the quantity of the jiroduct obtained. But, with rare excep- 
ions, the agricultural holding gives very diver^^e products at the same 
inie. In this case, if a single unity of culture is observed, the total cost 
:)f production may be brought forward, but not that of each of the 
products. 

2) To solve this problem, recourse is often had to a system of anahli- 
:al accounts, but the method is too cnide and inaccurate to give trust- 
worthy results. 

3) The writer is of opinion that the problem may be solved by keeping 
statistics for a number of similar farms from the standpoint of economic 
organisation. The information required for this purpose is : 

a) the quality and quantity of each product obtained on the farm. 

b) The average annual total cost of production. In expressing by : 

the quantitksof the produ^ a, b obtained on 

he average in each year in any one of the farms under obser\-ation ; by 
■«. . . .the cost ^t|3^wn) of production relating to it ; by S the 

otal expenses, the reoe^ and expenses should be equal, it would give : 

+ -f ^S. 

nit if there are u fernrs being observed, where n is greater than the number 
>f unknown ones, there would be a series of equations : 

3 S, 


?a* ^0 + qib + 
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From this system it is easy to obtain, by uang the meth^ of lea 
squares, the average or most probable values of Xt ... which shonl 

difficdties met with in establishing th 
crop accounts, for no arbitrary discnnunation of the titles of * 

mquired. These, as a whole, include ; Real or presumd kastng^cej^ 
real estate - inlerest on deadstock or livestock - retrUegriUton of t^cafM- 
amount of raw material bought outside the farm - expenses for staff (Uboiir, 

direction, administration, etc.) — taxes, , n r ^ 

The valuation of the labour is somewhat difficult on small lamLS worl- 
ed directly by the fanner. But if the cost of pr^uctmn of any paiticut. 
commodity is required, groups of farms must be chosen that produ* 
mostly for the market and which for that reason arc worM in another wiy 
If the cost of production of wheat is wanted, a number of vaping farn^ 
should be chosen from varr-ing districts. If, on the other hand, tte work., 
eludes hills and mount.-iins where the farms have a clear doinestic \al«, 
then if the owner’s w. vk be valued at a normal price, the cost of prodiirtioi 
will be found to be much higher. 

But for the agricfllturist who consumes most of his products on hj 
own farm the idea of the cost is of much less practical importance, becans. 
he does not know it or only vaguely. This contradicts the econonuc la. 
that affirms that, under free competition, the price of the goods is cto 
to the maximum cost. As this is not so, it doe-s not correspond to tk 
truth, just as for similar causes, the laws of rational mechanics do notcc^ 
respond to the real laws of the physical world. 

The writer is collecting information to determine, among other thing! 
the cost of production of grapes in the region of Piacenza, and propo*« 
retura to this subject, dealing with it comparatively and in detail, iftlffl 
researches lead to sufficiently accurate results. 


agricultural industries. 


85 - A Contribution to the Study d the YeasU of Wine. - kaiser v .., in i 

lure, Year 23, V0I. XLV. N“. VV M^n.ss ; Xo. 1150. W- Pans,S.i.d 


The use of sterile media inoculated with chosen yeasts has shown th 
certain races are very' sensitive to the food -composition of the mecliiifl 
to its richness in sugar, acids, or nitrogenous matter. The pre^nt 
was undertaken to find how the nature of the nitrogen affects the fernie^ 
tion of ethers. The nitrogen was given as ammonium sulphate, ^parage 
and monobasic phosphate of ammonia, In the last salt both phosp o 
and nkro^n are obviously effective, and ^wwerfully stimulate the aco 
of the yeasts as well as zymatic fermentation. , 1/ « 

The must used was composed of */, Touraine must and Bur^a 
must r so as to show better the effect of adding nitrogen as compared w 
the flasks having received none, the must was diluted at the rate ol 
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res of must per 6 litres of water. Tlje composition of the must was as 

lows. 


Composition oj must per litre. 

Total acidity of oonlroJ sample (aa tartaric add} ... 4.92 gnu 

” ” ** pbmphatcd control (as tartaric add) . 10.96 " 

Volatile Add (ai acetic acid) 0.112 ” 

Sugar . 1 29,600 " 

Total Nitrogen 0,213 

Ammunla 0.0626 '* 


In series A the must alone (control) was used, or the pre\nously men* 
)ned nitrogen compounds w'ere added at the rate of i % reckoned as ni- 
Dgen. The must was inoculated with the following yeasts obtained from 
p National ^Agronomic Institute Fermentation LaboratorA’ : yeast 7 

t int'Kmilion), 32 (Langlade, Card), 88 (Chambertin). 94 (Musigny) 
[ 255 (pointed Burgundy yeast). The following relations were calcula* 
: R. (fixed acids : fixed ethers), the two terms being expressed in tarta* 
acid; R^ (volatile acids ; volatile ethers), the two terms being expres- 
in neutral ethyl tartrate. The results of the exj)eriments are given in 
les 11 and III ; the fermentation temperature being 26° C.. at which 
iperature the fiasks were kept for 20 days, though the fermen- 
ion was usually finished in 10 days, and then they were left for 12 to 15 
.s at air temixratiire before being analysed. 


Table I. -- Composition of (he uine obtained uiVA yeast 32. 



CodUuI 

Sulptwle 

ehosplule 

A^rRglne 


— 


“ 

-* 

phol 

Ad<litv 

5*7 

.V 7 

.V '4 

504 

5.140 grin 

6.070 pmi 

13 4f>o jirrm 

6.190 gnu 

1 .kills 

4.980 ” 

5.810 ” 

12,950 ” 

5 510 ” 

1 lAhcrs 

0.81*9 " 

I .oix> ” 

2. 792 ” 

2-307 ” 

adds : fixe<l eth- 

:r<.! 

8.4 

f.8 

C.8 

8.Z 

lilc Aculs 

"0.124 1?™ 

0,214 gnu 

0.405 snn 

0,542 gnu 

tik I’thvrs 

0.072 ” 

0.057 ’• 

0,003 ” 

0.050 " 

V(ilaii]i; adds : vola* 
lik ethers) . . . 

S.S 

S.8 

(.8 

l$.8 

tise l vihers ; volatile 

dhers) 

8.8 

14.8 

ts.« 

88.8 

. l ixetl ethers, per 
’ cent 

90.6 % 

93.7 % 

% 

97-5 % 

1 VnLitile ethers, 
{jctocnt , . , 

9.4 % 


3.7% 

2.5% 
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Tabue II. — Composiiion oj the wine obtained with yeast 88 . 



Contrtrt 

Sulphate 

Pboepbate 

Alptra^e 






Alcohol 

6*0 

5*4 

5*2 


Total acidity 

5.520 gnn 

5.520 gnn 

12.350 grm 

5 '970 

Fixed acids 

5.J90 ” 

5.260 " 

12.080 " 

5.410 ” 

Fixed ethers 

1-331 ” 

F307 ” 

2.235 " 

2-443 ’■ 

R (Fixed acids ; fixed eth- 
ers) 

5.3 

5.1 

1A 

3.9 

Volatile acids, 

0.365 gpii 

0.308 gmi 

0.34J gnn 

«. 44 b gnu 

Volatile ethers 

0.057 " 

0.043 

0.071 ’* 

0.071 " 

J?' {volatile adds: Volatile 
ethers) 

1.1 

1.1 

S.l 

1-3 

1 ?" (fixed ethers: Volatile 
ethers) 

l».S 

Sl.« 

t«.9 

».4 

, Fixed ethers, per 

■aS ’ 

05.4 

'J 3 3 

06.7 % 

96 7 '. 

j Volatile ethers, 
f per cent. . . 

4.6 

3.7 'o 

3-3 % 

.3 3 \ 

Table III. - 

Composition 

oj the uinc obtained with yeast 255 . 


Control 

Solpfmte 

I'hocfrfiale 

Aipari^nt 

Alcohol 


J"! 

3*1 

3*1 

Total additv 

6 5511 iirm 

b.'t.fn KTlIl 

Knn 

7 3 'jo am 

Fixed acids 


5.,SJU ” 

11.040 ” 


FLxeii ethers 

3,4tx> ” 

3 . 18 ,, ” 

3512 *’ 

3.; SI ” 

R { fixed acids ; fixed eth- 
ers) 

(.3 

C.1 

i.i 

14 

Volatile Acids 

t.ojo v;rm 

1, 114 Krm 

1,204 gnn 

1.114 ina: 

Volatile ethers 

u.i 6 <^ ” 

0.344 

‘>..125 " 

0 .. 31 .S " 

R' (volatile acid? : vola- 
tile ethers) .... 

S.* 

i.H 

5.4 

5 ) 

J?" (Fixed ethers : Vola- 
tile ethers) .... 

11.4 

8.4 

1.5 

14 

^ FLxed ethers, per 

-3 E ' 

oi.S % 

Hn.t 


3 . 

^5 1 Volatile ethers, 
per cent . . . 

S.3 

10.7 

u.« 

n : ' 


These tables show, not only the (i iff ere nee in action of the three yeas 
but also the influence of the form in which the nitrogen was supplied 
The results of yeast 7 (Saint Eniilion) are near to those of veast 32, 
showing certain differences as regards the influence of the phosphate ani 
asparagine ; yeast 94 of Burgundy showed much resemblance to yeait 
88 of Burgundy, but it differed by the low flxed ether content in the aspa- 
ragine test ; the ratio R'' fell to 1 3.1 When a strong $8 yeast and a pointei 
255 y^^st are sown In the same medium, the first gains the upper hatidl 
nevertheless the presence of this pointed yeast is shown by the increase d 
volatile ethers and acids. In this case the ratio R" (fixed ethers : volt 
tile ether) found by experiment and also calculated by taking the avera? 
results found for each yeast separately are shown in Table IV. 
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Tabi,e IV. — Value of the ratio R’ 


Vcast 88 

Yeast 

ViUue of R" calculated for wine obtained 

by using 88-f-255 

I^perimcnial valufi of R'' for wine obtained 
by using 88+255 


Control 

Sulfdiate 

P}u»pbatc 

Atparaglftt 

19.8 

: 26.0 

26.9 

29.4 

12 4 

8.4 

0 i 

7-4 

l6.i 

* 7-5 

10.5 

18.4 

16,2 

16.8 

10. 1 

18.2 


The series A showed that the different yeasts could subsist with only 
small quantities of nitrogen, the ratio between the nitrogen and the invert 
sugar on the control being In a second series the sugar content was 

increased by adding 100 gmi of saccharose per litre of must, the ratio bet- 
ween the nitrogen and the invert sugar of the control becoming *;j joj. In 
the series a comparison was made Ixrtween two yeasts of white vin- 
tages and which were more accustonierl to a high [)eTcentage of alcohol : FoUe 
blanche yeast N® loi of Cognac, that of Sauterne N® 42, as well as 32 yeast 
of Uinglade, coming from black graj>es. 

The amount of nitrogen added in the three forms was the same in series 
B as in series A (l of nitrogen). In a third series C , the sugar content 
being thcsiime as in B, the nitrogen content prrjvided by all three compounds 
hvas increased to 1.7 \ and the action of yeast 32 was studied. 

Table V shows the general results of these ex]>eriments. 

T.\nLK ' Mothjuatum'i, due to the different nitrogenous compounds. 


in 

the 1 

nines 

obtained by (he 

acti‘ 

’ft of 

yeast 








VoUtik scid;! 

Fixrd cthrts 

VoUtit« elbera 

Mtdii 

T 

3. 





.c 

3. 



~ ' 



£ 

c 

i 

£ 

£ 

i 


X 

1 

1 

£ 

1 








■y. 

y 

y 

> 

y 

y 

Contiol ciusl. , . 

U)0 

IOC' 

100 

UK) 

100 

loo 

HR) 


100 

IC'D 

100 

100 

Nphaic nu'dla, . 

I to 

08 


1 72 

fKJ 

79 




79 

103 

» 7.3 

hios|}hati‘ nit'dia . 

117 


122 


120 

10«> 

34 .S 

17-1 

140 

129 

U 3 

359 

^sparagijie media. 

1 10 

98 

loa 

437 

120 

10^ 

2 >5 

129 

202 


106 

91 






... . 


■.;— . 








Thi.s study shows that the different yeasts behave ver\' differently as 
egards their food nitrogen, while the nature of that element has a marked 
iifluence on their power of producing ethers. The wine maker who uses 
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selected yeast, whether in the first fermentation or in the second, to ob- 
tain a certain commercial result, can thus aid etherification by adding ni- 
trogen as sulphate or phosphate of ammonia ; the etherifying and synthetic 
powers of the yeasts are susceptible of improvement. 

86 The Relationships between the Development of the Flowers of Wine and the Wa- 
tering of Wined).— }*ERom R. and Bbkna&dini F., in Le Stanoni spmmcntati af^rafn 
italiam, Vol. XDIX, Part <>-io, pp, 437-4 <j 6, 6 liR. Motkna, 

Work carried out at the Ro>'al Laboratory of Agricultural Bacteriology 
and at the Municipal Chemical Laboratory of Rome, with the object of 
ascertaining the scientific value of the iKjpular opinion that the development 
of the flowers of wine {Mycoderma vini) is an indication of their watering, and 
if this is so, within what limits the progress of development can serve to 
determine the watering. 

The method used, and which will be used for further researches is thus 
described: 

With a filtered sample of wine, a series of 9 samples are prepared diluted 
progressively at the rate of 10 per cent. 50 cc. samples are taken from the 
original wine and from each of the q dilutions, each 50 cc. being poured 
into a sterile 500 cc. Erlenmeyer flask. The amount of liquid taken should 
never be higher (100 cc.) save in the case when the maximum weight of 
flowers to be obtained is less than 20-30 mgr. Each sample is inoculated 
with I cc. of a mixture of pure cultures of different varieties of Mycoderma 
inni, and the flasks, stoppered with cotton wool are kept in an incubator 
at 28® C. After 5 days of incubation each liquid is filtered through a tared 
filter, and the precipitate is washe<i. It is then dried in an oven at no® C. 
for an hour, and weighed. The resulting w^eight is considered as consistin;: 
entirely of the dried Mycoderma developed in the liquid, and a curve is 
plotted using the weights as ordinates, and the degree of watering of the 
liquid as abscissae. 

Using 20 sjiecimens of wine whose ])urity was not questioned, the follow- 
ing results were obtained : 

1) Sweet, natural wnnes are found to contain the flow’ers without hav- 
ing been watered. 

2) The dried body weight of Mycoderma in sweet wine reaches the 
maximum in a pure sample, it decreases slowly as the dilution pr(^res.se>. 
W^hen the watering has reached 50 per cent, it decreases rapidly. 

3) Natural dry* wines act differently to sweet wines as regards the 
development of Mycoderma vini. In pure, unwatered dry wines, the flowers 
do not develop after 5 days under the most favourable conditions. In a 
progressive series of dilutions of the same pure, dry' wine, the dry weight 
of the flowers produced is shown by the path of a cmv’e whose culminating 
point approximately corresponds to a m^iuni watering (40 to 60 per cent). 

4) The presence of relatively small quantities of sugars in certain pure 




(i) See also B., 1915, No. 152. 
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wines, does not cattse, so far as these researches are concerned, a behaviour 
different to that of dry wines, 

5) In the highest terms of the water dilutions of a pure, dry wine, 
there develops along with Mycoderma vini the Bacterium aceti which has 
no influence on the previous phenomena, in the saile that its action is equal 
\foi all the samples ; also the results remain comparable. 

6) The curves of the dry weight of the flowers, plotted for 2 series of 
/ater dilutions : at) of a pure dry wine, and b) of the same wine adulterated 
ly adding 25 per cent of water, are different in so much as the curve of the 
/atered wine shows a characteristic and notio^ble deviation. 

7) The average dry weight of the flowers produced in 17 samples of 
mre dry wine that were studied, show 3 characterstics in the resulting 
urve : 

a) a slight increase conesponding to the 10 per cent dilution. 

b) a rapid increase with the 20 per cent dilution. 

c) a slow decrease between the dihitions ranging between 50 and 90 
)er cent. 

7 The Anlytli of Hungarian Wines, and the Minlmam and Maxlmom Content 
ol their Principal Constituents. — \'vx M., in Zritsekrift fur Vntcrsuchung dcr 
vnJ (/enussmilUl, Vol. 32, Part 5, pp. 2^7-229. Munster i. W., September i, 1916. 

The results of maxima and minima ascertained between 1909 to 1916 
it the Hungarian Station of Chemistry at Budapest, which yearly receives 
I thousand different samples of wine for anal>^i5. The analysis was made 
iccording to the methods usually employed in Germany. The results 
ire as follows : 


CoiutitiMnU 


CoBtettU 



:ohot 

tal acidity (calculated 
ts tarlaric add) .... 

iai atrad ...... 

•gar-irce rrirort .... 

ycerinc 

ih 


44% by volume in Kecske- 
meter. Muscat, Ottorid 
wines, in 1907. 

153 gnn. per too cc. erf a 
white wine of Siridofar- 
kasfaeiO' 1912- 
J3 73 gnu. per 100 cc. of a 
Tolesvact wine, of 1901. 
9.61 grm.pcT 100 cc. of Bo- 
drogkenMsturwine, of 1906. 
t.92 grm.pcr 100 oc. of a To- 
Icsvaer wine, of 1906, 

0.9s gon. per xoo cc. of an 
Dpocto wine fnan Feher- 
iemplon, trf 1908. 

0.133 gnn. per too cc. of 
a FehcTteniplom wine, of 

1913. 


4 % by vohtroe in a White 

wine of NagykanUsa, in 
1012 . 

0.30 grm. per 100 cc. erf a 
Kccskemei'er - Muscatdkr 
Wine, of 1908. 

1 .42 grm per 100 cc. of a ^te 
Veisec* wine, of 1911. 

1.42 grm . per 100 cc.irf a white 
Veriec* wine, of loii. 

0.29 grm. Tier loocc. ofaAl- 
soaegesd wiDe,<rf 1912. 

0.09 grm. loocc.of awhite 
Magyataeder wine, of 1908. 

0.005 grm. per 100 cc. of a se- 
cond class ItewkdTeader 
WfBt, of 1913- 


II 
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88 - Th» FUttttion Ol ttt Ues of wint , — See no. 7 h of m BulUitn. 

89 - Ltige Scale Sulphuring 0! Wines and Muste b; Sulphur Dioxide produced dl 

recUy by Burning Sulphur. — See No. 7 5 ot tws tiuUetin. 

90 ~ Earth-nut Oil and Cake. “ see No. 39 of tms HuHeUn. 

Qi - The Value of Seaweed as Baw Material (or Chemical Industry. - heni«k k | 

hi Jourml of th^ SovUty of ChmiMl /wfKsfrv, Vol. XXXV, No, 10, pp, 565-574- 
1016 (O- 

The writer considers the utilisation of seaweeds on the coasts of Scotlani 
with a view to the possible development of this industry by means <»( 1 
better organisation provided with more capital. 

He gives a large number of analyses which allow the estimation o’ 
the averages set forth in the following Table. 

Average amounls of mh, potash and iodine in some seaxieeeds. 


Seaweeds 

Number 

of 

specimens 

luiiilysed 

Ash 

in undried 

seaweeds 

PtHosh ! 

In the i 

in Die a!h 

Laminaria digitata stems 

15 

6 . 0 -)% 

29.89 % ^ 


» 1 troiids 

12 

5.^1 

25-51 1 

i 

Lamimria &tcnopky{(a Mems 

. , 8 

5 75 

33 73 1 

1 1045 

I » froeds 

6 

4-72 

19.90 ' 


FttCUS 

... 10 

6.1^ 

12.80 i 

0 4tB 

Fucu$ mic»/osjts 

. . s 

6.38 

1 

0,17- 

Fttcfis stTr«rtt 5 

8 

5.O0 

17-57 

0,210 


This table show's that the stems of Laminaria digitaia and of /.. i/e 
nopkyila are rich in potash and iodine, and they are the most likely seauedi 
to form the basis of a ]x?rtnanent chemical indust The Fmus faniiiy 
are less rich in potash and are vety* poor in iodine, but are, however, sn®- 
ciently rich in potash to make it worth while, during the present scarcity 
of that substance, to prepare ash from them for use as potash manure, i 
Kxperiments were made to find to what extent the potash and icxliDf 
could be extractecl from Laminaria spp. without burning the seawecri. B 
was found that these two substances can be completely extracted fros 
Laminaria in solution if the seaw^eed is first heated under pressure to aW 
: "(fi C. The iodine can be readily di.stilled from the solution so obtaind, 
lut as there is much organic matter present, it is more diffiailt to recoN’ef 
the potash salts. 

Analyses of Laminaria which had been dried in the ordinary manna, 
but with great care, and without any excessive exposure to weather. in<k 


{fc?.! 


(t) See B. Deceinber4i,u6, No. 1261. 



INDUSTRIES DEPENDING ON PIANT PRODUCTS 


155 


cate that very serious loss of potash and iodine takes place during the drying 
of the seaweed. On this account; the writer advises this operation being 
carried out under cheap shelters and suggests that the seaweed could also 
be burnt under cover and the heat of the combustion used to assist in 
tlie preliminary drying. He further proposes that drying experiments 
should be made on a large scale and their cost estimated. 

The losses which take place during burning also require to be determi- 
ned by large scale experiments. The results of laboratorv' experiments 
show that Lamxnariae may be burned at a full red heat till the ash is quite 
fused, without any serious loss of either potash or iodine, provided the sea- 
weed is not mixed with any impurities, such as silica or lime, but if the lat- 
ter substances are heated slowly for a considerable time together with the 
seaweed, there will be considerable loss of both potash and iodine ; it is 
important therefore that in gathering the seaweed all admixture with sand 
should be avoided. 

ihe writer recommends that the example of Japan should be followed. 
Tliis country has organised a seaweed industry and is able to export large 
quantities of iodine ; it also produces abundance of potash salts. It w'ould 
also be well to imitate the manner in which the United States are deal- 
ing with the question of the Pacific seaw'eeds, and to undertake researches 
with sufficient funds and an adequate Staff, in order to solve the many scien- 
tific and technical questions wdth a view to founding a really efficient sea- 
weed industry in Scotland. 


The Preparation and Uses of Wood Flour. •— krkssmaxn i'. w. , in SiicniiHc a 

Vui. J,XXXU, No. 2127 , !> -’29. Xfw-York. Octolnr 7, i9if> 

\Vot>d flour is ground or milled wood that has been screened so 
s to remove coarse particles and also to give a certain uniformity of size, 
t is usually sold as 40, 60, or 80 mesh (bronze wire screens having 40, 60, 
r 80 meshes per linear inch. In one specification. 20 i>er cent of the flour 
in.st pass through an 80 mesh. 5^^ I>cr cent through a 60 mesh, and 100 per 
?nt through a 50 mesh screen. 


A good wood flour must be white, light and fluffy, and absorptive, 
ndiirtries using it require a white or ver>* light cream-coloured flour, al- 
lough absorptive qualities are only specially required for making d\iia- 
lite. Colour and weight considerations thus limit the species of wood to 
e used to the white, light, non-resinous conifers and to the white, broad- 
woods like aspen and poplar. Spruce, white pine, and poplar are 
lie Species most often used. The w.'ood must be barked before grinding, 
nd round wood, barked slabs and sawdust free from bark may be used. 
The wood is ground either in stone mills, or in steel burr roller mills, 
n Iuiroi)e, particularly Scandinavia, where a good deal of wood flour is 
^adc. stone mills seem to be used exclusively and most of the early plants 
^ the L nited States use this tv'pe of mill. The stones are from 40 to (to ins. 
1 diameter, and only the lower stone is driven, the upper one reniain- 
rtationarv'. Hydraulic turbines are used; as flour produced bv other 
>«rees of power cannot compete with Norwegian flour ground by water 
owiT. The wood after barking is reduced to chip by the usual t>4)e of 
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chipper. These chips along with a certain prqwrtioii of the screenings 
are fei to the mUls which are completely enclosed {with the exception of 
an opening at the top) with an iron or steel cover. Sufficient steam or 
water is added to prevent firing and to keep down the dust. The fine slug 
from the mill is then drawn or blown through iron pipes or sheet mel^ ducts 
to the screening apparatus, which may be of several types and which may 
be either bronze wire or silk bolting doth. After screening, the fiour is 
packed in compressed bales or sad^ed and weighed automatically. Milk 
of this type require from 45 to 50 HP per 24 hrs per ton of flour produced, 
that is, about the same power requirement as for mechanical wood pulp. 

Another type of mill was developed on the Padfic Co^t about 25 years 
ago, being designed to handle sawdust as raw material, This grinder coo- 
sists of a number of pairs of corrugated chilled steel rolls wluch turn towards 
each other. One roll turns three times as fast as the other, thereby actually 
cutting the sawdust as it passes through. The slower mill has its corru- 
gations so arranged as to form pockets to hold the dust while the faster roll 
cuts. 

There are three stands of rolls, the corrugations becoming pto^ressi 
vely finer on each stand. 

The sawdust is screened before reaching the first rolls so as to reinov 
slivers, small blocks, etc. Then it is passed over a strong electro-magne 
to pick out any iron present, and is also screened through bolting cloth t 
remove materia! of suitable finenes.s. The production of wood flour {roB 
sawdust in this type of mill requires only from 20 to 25 per cent, of th 
power required with stone mills. 

Before the war. wood flour was delivered at the Atlantic ports of th 
United States for from S 12.50 to $ 15.00 per ton, and domestic materia 
had to compete against this. The production in the United States * 
mostly controlled by one firm, though mills are scattered all over th 
country from Maine to California. 

Wood flour is principally used in the manufacture of dynamite, li» 
leum, artificial plastics and flooring, and as an inert absorbent in many 
dustri^s. 

In 1909. the amount of wood flour used for making dynamite aniountd 
to about 20 million pounds, and is increasing every year. 

lyinoleum is made of either cork flour or wood flour mixed with a cement' 
ing material w^hich is spread out on cloth on rolled in or compressed thered 
hydraulically. Only wood fiour is used for making inlaid linoleum beau* 
it allows of dyeing to any colour and then ts permanent. The cement if 
made of oxidised linseed oil melted with rosin and Kauri gum. The » 
ment is the most expensive constituent, as it costs from % 125.06 to $ 175 * 
per ton, depending on the price of Unseed oil. Naturally the lightest flooi 
produces the greatest volume of goods, for the raw materials of linoM 
ar« bought by weight and sold by volume. Thus the weight per cutt 
foot, together with the colour, is of prime consideration to the ffianafactiii«£ 
Wood flour is; for this purpose, a^ut 50 % better than cork flour. 

Before the war, cork waste cost $35,00 per ton. costing about 
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to grind it with power costing 1.5 cents per kilowatt. Practically all cork 
flour used in the United States is manufactured in the country either from 
Idomestic waste or waste from Spanish cork mills. Cork flour is, therefore, 
•vorth about three times as much as wood flour ; but since they both require 
•qiial amounts by weight of cement, and since the Volume of goods produced 
roll! cork i^ so much greater than that from wood, the cork linoleum is 
;heni)er for goods of equal thickness than wood flour linoleum. The latter 
ilso costs more to manufacture, requiring great expense for dies and also 
iKtre latwur : further it is less elastic than cork linoleum, though the wear* 
iig ({ualities of both are about the same. 

bor composition flooring, plastics, oatmeal paper, etc., the princi- 
)al requirement is light colour, although in some cases certain woods are 
Rcessao' as in the production of artificial bates for tanneries. The latter 
onsists of a mixture of wood flour, ammonium chloride, and certain ani- 
iial jiroducts that are absorbed by the flour. Here again the trade de- 
nands a light-coloured product, and it has been found that flour from broad 
eaved woods, like po]jIar, will cause a discolouration on storage, so that 
>iily flour from spruce or w'hite pine may be used. 

,i The Pasteurisation of Milk for Choose- Making, — sitvK<5tJsc. Jin»i orant w, (i>airy 

Tiir.'iuuki, New Z<,abincl), in .Wa^ /fitland Ptparlmtntof Ainculiuri-, Induslrus 
<mJ C >mmtrir, Th^ journal of A uculUtrc, Vol. XU. Xo o, pp. 4^^445 3 fig- Wiishin^cm. 

liiiif ji*. 

.\ccoTding to the writers, (dairy-instructors at Taranaki. New Zealand) 
t was hitherto thought inqKJssihle to pasteurise the milk used for cheese- 
iiakiiig on account of the large quantities of milk to be dealt with in the 
iiiiitod time available for the purjx>se, and the high cost of the necessary 
itating. The increase in fue -consumption was from 15 to 20 per cent. 
\ saving, however, can lx* effected by using a regenerative heater, WTiere 
Knivi is scarc-e, the waste water can be cooled and used again. The best 
)asteurising teniixratuie is from 710 and 75« 5 C. If the temperature is 
aiscd to 790 C., or above, the addition of i oz to i >4 oz. of hydrochloric 
tcid }H r 100 gall, of milk, before adding the rennet, will be found to be an 
advantage. 

Iniicjits derived from iht pa%iCHrisaUon. — The loss of milk which occurs 
exceptionally warm weather of Jong duration is avoided. 

'1 here is a considerable increase in the amount of butter fat incorporated 
cIkvsc made from pasteurised milk. Instances df this were obsen^ed at 
iTunaki, for since pasteurisation has been adopted, not a single second 
a- e cheese has been nianufactured (a large percental being obtained 
lore), and the factory’s average grade has risen from 89 jioints to92. Thus 
fucto^^ saves >4 d per lb., which was the deduction for second grade 
itvscs. These satisfactory residts have induced cheese manufacturers to 
cTea.se the number of plants for pasteurising milk ; from 7 in 1914-1915 
cy have increased to 32 in 1916. 

A complete plant of i 800 gallon capacity can be installed for £ 300. 

It should not, however, be supposed that the good effects of pasteuii- 
tion lessen the responsibility of the farmer as regards the quality of the 
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milk , which will always remain the chief factor in determining fht quality 
of the cheese made. 

For instance, an experiment at Taranaki has shown that turnips fed 
to cows impart to the milk an unpleasant flavour which cannot be entirely 
diminated by pasteurisation at 87.7® C. 

94 > On the Meehan!^ ProteoUon and Conaemtion of E|n. — aknccx Akds^, 

Comt>tes Rendia ie PAcadtmit tUs SoiniCcs, 1916, znU. Halt year, Vol. 163, No. 33, pp. jn.- 

722, Paris, 1916. 

The writer has sought a practical and cheap method for helping tram- 
port and conservation and requiring no special apparatus. To do this. tk 
egg is wrapped in a soft envelope formed by bands of tbme which are dipp^ 
in a mineral paste that hardens and protects the egg. 

Amongst the substances suitable for this. siHcate of soda, already used 
for this purpose, gave the best results. The egg thus preserved is protected 
from shock and travels as if in a box. In practice the egg is still quite fr«lj 
at the end of about a month. 

For consumption the egg is dipped into tepid water, when the minerai 
paste easily dissolves. Envelopes other than bands of tissue may be etnpio- 1 
yed (wadding, saw-dust etc); and other food products are capable of being | 
simimilarly protected. 

95 - The Strength of Eggshells. — HEamAsn G .. in .ScMn/i/tc Atamcan^ Koi. XCV, No, 15, 

p. 321, I ftg- NeW'Yorli, October 7, xoi6. 

The strength of eggshells has been ascertained by placing them on the 
plate of a pair of scales and submitting them to gradual pressure by means 
of a lever and jack. It was found that coloured egg shells are stronger thai 
white ones. The average breaking pressure for brown shells reached 70.3^ 
kg., while white shells only required 51.07 kg, to break them. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

6 The Noxtoos Aetloo of Seo-nlt deposited ob Ses-shon Phmts. — duixenot jess, 

in Oml>ta Kaulus da sianus dt la SndM dt Biolosie, Vol. I.XXIX, N*. 1 7, pp. 914-916 
Paris, it}i6. 

In 1915 and 1916, researches were carried out in the Laboratory of 
he Biological Station at Arcachon in order to watch the progress of the 
lortification caused by the deposition of microscopic drops of sea water, 
specially on the green organs of the duster pine (Pintw pinaster). Sea 
[oily {Eryn^ium martiimum) and Broom {Sarothamnus scoparius), plants 
ro 9 nng on the sand dunes. 

In such a case, the pine needles are first seen to be covered with clear, 
ransluceut, yellow spots which turn brown as they dry. Finally, on ac- 
Duiit of the difference of water content between the spots and the neighbour- 
3g healthy parts, they become twisted out of thdr vertical ayis ; and the 
oots, ill extending, cause the ends of the needles to become deformed. On 
le leaves of Eryngium the spots are at first brown, become transparent, 
lit remain bordered with brown; On broom, the young branches become 
rown, and in consequence of the disappearance of the parench3mia' 
ms bark, they are reduced to the central woody cylinder. The spots, at 
Qv rate at first, are always covered with white dust, of a salt take, and 
liich is composed of cr^als that are seen to be chlorides from micro- 
:opical and chemical examination. The dust evidently comes from spray 
irried by the wind, as it is only found on exposed parts and not on those 
lat are sheltered. 

The mortification of the attacked r^ons commences round the sto- 
lata, the salt water having penetrated into the air-chambeis. The celb 
fe first plasmolysed ; the chlorophyU grains disintegrate ; the cell mem- 
ranes are defonned, and being tom, allow the protoplasm to escape and 
)ll^ at the stomal opening and even exnde on the extmal surface, 
avities appear ut the ^ paretK^yma which odUapses or wrinkles and be* 
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mmes finaUv reduced to its two epidermal surfaces (i). In most 

epidennal tissues remain intact and only mvolvei 

when the contractions of the subjacent parenchy^ breaks them. 

The vegetative organs exposed to the sea muds me, >“ 
pievmted from developing and often decayed during thar ^njd o| 
powth. The organs on the unexposed ride alone can develop m the sMte 
S the dried-up remains of the organs famg to wards the sea. The planu 
consequently assume a characteristic dissymetnc shape. 


diseases due to fungi, bacteria 

AND OTHER LOWER PLANTS, 
nil th« Hibernation and Spread of Cereal “Rusts” In Snb-troplwICUmates.- 

OP uo-374. Stuttgart, Sept. i 6 , ipUf- 

The obseri-ations upon which the present paper is based were made J„, 
ini the period iqoy-iqio.inthe eastern portion of .South Amenca jUrogra! 
Sienthfe Southen, BraSil) where the climate is subtropical and rush 
Sr regularlv everv vear. However, not all the European species, 
th^e funroccur, South America only possessing Pwcma ' 

t^hTp ooroniiera and P. A/ayrfis. Nevertheles,s, in view of the mteiD; 
tional nature of the " rust problem the observations made in this regie 

The'^inincipT^^ulfs^rtliis very thorough research were as foHooi 

1) The cereal " nists" of tropical South Amenca (P, 

coronifera. P. graminis, P. Maydts) apiiear in umform manner but are (hlii 
entiated among each other by the method of wmtenng. ^ , 

2) In the case of P. Iritkina and P. coronifera it is the urriospi 
which hibernate, and new formation of spores and fresh infections i 

obser\Td throughout the winter. . 

3) In the^case ol P. Maydis. wintering of the uredospores is unknoi 

as there is no winter maize in subtropical climates. . , . , 

. 4) Nor in the case of P. graminis has any wintering of oredosp 
been ob^n-ed. The host plants of this “ rnst " are nevertheless ver>j 
merous during the subtropical winter, but their ennronment or state 
development are such that they are not infected by the ur^ospores. ^ 
O Nevertheless, there is a very sUght possibility that genwnat 
uredos^res of P. graminis may develop during the wirter on well shelte 
growing plants, or may Hberuate among veg^ble refu.^ _ 

6) nW for P. gzauiims or other spea« of rusts 

elusive facts been ascertained as to wintering by means of rayceba in I 
tissues. 


(,) Atiansverse section ttoongh the; edges ol the spots shows all the stages Del' 
healUiy aod con^detely deformed cdb. 
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7) Notwithstanding the regular formation of teleutospores, no 
^ase of wintering by means of teleutospores and change of host has been ob- 
;er% ed either for P. graminis and P. Maydis, nor for P. iriticina and P. 

:oronifera. 

8) Nor has any case been observed of wintering and transmission 
)f ’ rust by means of the grain. Especially striking is the absence of 
facts in favour of Eriksson's “mycoplasm " hypothesis. * But noendea- 
I'our was made to ascertain possible cases of transmission by means of spores 

iiivcelium attached to the grain, that is to say, with the exception of a 
rics of isolated experiments which it is necessary to repeat. 

9) From what has been said in paragraphs 3-8 it follows that P. 

mis and P. maydis have not been proved to liibernate in the sub-tropical 
iiuate of Uruguay. It nmst therefore be considered tliat these “ rusts ” 
iss the winter in another country and that they are transmitter! everg 
^ar by means of air currents, 

10) This supposition finds a certain amount of. supi^rt in the fact 
lat /^ graminis hibernates in the form of uredasjKJres in Southern Brazil 
ily, whilst in tropical Brazil uredosiwres of P, Maydis have been found at 
?riods when no maize fields are in existence ♦n the Southern sub-tropical 
art of the coimtT>\ 

11) Proofs have also been forthcoming in support of the transmis- 
on of “ nists ■' by air currents. In order to appreciate this method of trans- 
lisbion. account must be taken of the extent of the area under cereals. 
n countries producing a large amount of grain the big areas lend themselves 
[Iniirably to the reception of Spores ; these latter may still contribute 
awards the transmission of the " rust " even in those cases where, owing 
3 the smallness of their numbers, it is not fKissible to determine the presence 
f jpores in the atmosphere of means by the methods of capture in use (“Pilz- 
illen "). 

8 ' Biological OfatemtiOBs on Roestefin cMce/UtM, a Rustattackfog the Pear. — 

I'kOTTtai A., in Rixista di Patoln^ia tCidaU, Vllltb yeiir, N" 3. pp, 65-76 Pavia, 1016. 

Koi’sfelia ca*icetiafa (Jacq.) Reb., the aecidial form of Gymnosporan- 
ium Sabime (DicKs.) Wint., develops yearly in more or less abundance 
n the different varieties of pear trees cultivated in the neighbourhood of 
vellino (Italy). As is already known, /?. canceUaia exists in connection 
ith juniferus Sabina L. on the branches of which plant there is 
roduced annually the fonn with teleutospores {G\*m. Sabinas) the agent 
reducing the mfe<^on on the pear tree. The author's investigations 
ave determined the presence, in the neighbourhood of AvelUno, of sped- 
lens of G. Sabina which are annually infected with Gymnosporangium. 

Tliis form bearing teleutospores appears as early as January and 
caches its full development at the end of March or the banning of April. 
Win, S' to the quantity of fine rain which almost invariably falls at this 
efiod, the son bearing the teleutospores imdergo a process of gelatinisa- 

During the course of this latter folowing the germination of the 
^eutospores, sporidioles (basidiospores) are formed at the surface of the 
>ri. 
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ftm of dissemination. Pla^of Cr«<^« 

cimtha PvTUs Mdm, Cydonia vulgaris, living in the same * 0 ^*? 

'S^^su^ssfuTon the pear tree and that wit^ut there Wng an, 
St^ Twound the leaves. It is sufficient to d^p tte surf« 
a soft brush which has been moisten^ and passed ov r th 
latinised sori of Gymnosporangium in order to pi^ up the sponWts. 

® In of^n. SnWnn. it seems that the ^ 

ridiote ^ be^ed out by the agency of the wmd. f t^pro^ 

^e dind^tion of the infection of pear 

the further one proceeds from the centre of infection formed by the mdi 
viduals of Juniierus attacked by Gymnosporagiutn. 

Se w4er ^considers it not improbable that the ^nffioles m ^ 
Sion in the atmosphere may be forced verticaUy downwards by the ran 
and so deposited on the leaves of the pear tree. , . v v t. 

The r^ts of experiments in ^ 

of the fungus in nature have led the writer to the belief that *e ^ 
period f^reatment with fungicides having cop^ ^ts as their ta 
to rdation to the fungus) is that extending from the toe of gelatosatw 
If the sori bearing the teleutospores 

idioles. In relation to the plant the best period is that “ 

tween the appearance of the first shoots and the development of tfe fini 
w^ buLT^relation to the weather (approidmately) the “ 

vering the first few days of April and the end of May During th 
period, two, or at the very most. 3 treatments at intervals of a fortmgh 
should be sufficient to deal with Roestelia. k 

Experiments were also made to determine whether it ispo^ble k 
the myceUum of Roeslelia to penetrate the branches of the pear to ^ 
establish itself in this way. In this connertion 
chosen wWch every year without fail were badly ^ 

After establishing that release of the spondioles 
April 15, 1915, the writer protected one of these trees by meaM , 

t^, in such a way as to give eSective protection agm^ W 

outside. In the case of another plant pwing m to 
of the first, several buds were enveloped m smalt bagsof * 

the 4* July, both parchment bags and doth tent were i^v^ a 
was found that to measures taken were so effective that neither 
showed the slightest trace of Roestelia. thJ 

As a consequence of this experiment it see^ ^ 

in normal conditions at least there is no hibemarion, and 
tely that there is no question of Roestelta ^bta^ renew 

a mycelium. It follows, ther^ote, that the infection must be re 
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innually by m&Ui» d the spotidio^ of Gymnasporangium derived from 
Sabina and other related spedes which may also eventually act as 
losts for this fni^ (G. Oxycedrus, G. phoenicea, j. virginiana, G. Japo- 
iica, G. macrocarpa, G. tripartita, G. excdsa). 

If, in view of what has been said, J, Sabina, or allied species are found 
0 any great extent as constituent elements of woods or thickets and it 
s not considered advisable to destroy them, recourse must be had to the 
xintrol of Roesidia by means of fungicides at the most opportune period 
IS discussed above. Where J. Sabina and closely related species only, 
Kciir sporadically, being cultivated for ornamental purposes, the writer 
id vises the adoption of legal measures to enforce destruction. 

)9 - Castanaa molUaaima, a Chinese C 3 iest&at free Resistant to EndotbU 

parasiOerL— See No. la of this Bulletin. 

00 "Uspulnn'* a Mew Prapantion (or the Treatment of Cereal Giairn against 

Fungoid IHseaSM (i). — week in IHusttierie landuirtick*ftlUhe Zeitung, 56th year, 
No. 82, p. 332 . Berlin. 1916. 

A new preparation for the treatment seed of grain known as 
' Uspulun ”, has been placed upon the market and is said to be capable of 
kstroying fungal spores occurring on the surface of the grain. The 
liseases in view are chiefly ” stinking smut of wheat ”, the Fusarium 
ittacking wheat and rye, Helminlhosporium gramimum of barley and, 
iccording to Eriks^on, ” loose smut of oats ” {Ustilago avenae). The 
remedy might also b« adopted for seeds attacked by bean anthracnose 
[Gloeosporium Lindetnuihianum) and pea anthracnose (Ascochyia Pisi) 

The active principle contained in the remedy is dilorophenate of 
uercury, in the proportion of about 20 %. The remaining 80 % is made 
ap of various scents intended to render the preparation more soluble and 
to protect it from moisture. 

The mercury content is about 12 %. To ensure recognition of seeds 
treated with a Uspulun » a blue colouring matter has been added. 

Experiments covering a period of 3 years have been carried out at 
the Agronomical Institute of Giessen l-niversity in order to determine 
ihe effect of ” Uspulun^^* teatment on the germination of the seeds and 
b the action of the fungi during germination. 

It was also wished to determine whethen ” Uspulun ” really consti- 
utes an effective remedy for the control of " stinking smut If so, 
he next question to be studied is that of expense. For comparative 
Purposes, the seeds were also treated with copper sulphate, form^n and 
(ublinrate. 

I. — Effect on Germination and Action of the Fungi. — Jhe seeds were 
mmersed in the ** U^ulun ” solution and aUowed to remain there for 
ionie time. No spiayiii^ was carried out, the effect of the solution on the 
germination capacity being less marked by this method than by the im- 
iiersion process. 


(i) dec alto B. Oct. No. tit*- 




The germination energy (‘' Keimenragie ”) and getminaUon capa- 
city {“ Keimkraft ") of rye and barley were increased several degrees hy 

the treatment with “ Uspulun . . 4.u ■ 

The germination eneig>’ shows a stronger increase than the geitm- 
nation capacity. The reason is to be found in the destruction of the fungi, 
especially of Fusarium, which impeded the course of germination in the 

non*treated samples. j- 

The favourable effects of the treatment were shown stUl more distinct- 
ly in the case of the determination of the growth capacity (“ Triebfaliig. 
keit The optimum value of concentration of the solution was 
almost in every case from 1 1 200 and 1 1 9^ instructions given b\ the 
manufacturers say : i ; 300). Rye forms an exception as Hs germination 
energy onlv shows an increase with the weakest of all the solutions 
i.e. 1:800' Treatment ^v^th “ Uspulun ” produces no increase in the 
germination capacity or in the growth capaciy of barley and oats. ^ 

Sublimate (15 minutes immersion in a 0,1 ^'0 solution) diminished the 
germination energy of wheat. On the other hand the germination cap 
adty remained unchanged. There was a distinct increase m the growth 
capacity in comparison with the noii-treated samples, as was al^ thec.i^ 
with Uspulun ; this increase, however, was 20 % less than with l;suul- 
lun The germination capacity and the growdli capacity were the same 
as those of the samples treated with “ T’spuUm . The growth energy and 
the growth capacity showed an increase of nearly 10 


non-treated samples. . , 

The treatment with sublimate had no adverse action whatever on tne 
germination capacity and growth capacity of barley and oats ; liowever. 
it lowered the germination energy^ of the barley. 

The wheat grains seemed to have suffered no damage Irom an nn 
mersion of a quarter of an hour in a o.i % solution of formalin. The ger- 
mination capacity and the germination energy' remained the same as tor 
the non-treated seeds. On the other hand there was a big difference m 


the growth capacity. ... 

The effect of formalin on rye w^as similar. The germination value 
(“ Keimwert ”) was slightly diminished for oats and remained unchan- 
ged for barley. . 

Copper sulphate (0.5% solution ; 15 hours immersion) usually had 
a very deleterious effect on the germination of rye and wheat. 

It is true that a subsequent treatment with milk of lime caused as 
appreciable improvement in all the factors, however, : 

perior to these of the untreated samples in one single case only (growtn 
capacity of wheat). The results of treatment with copi>er sulphate were 
no better for barley and oats, although in this case also, the {actors 
may all have been considerably improved by a subsequent treatment oi 
the seeds with milk of lime. , 

Treatment with " Uspulun ’ surpasses all the other methods examtn' 
ed. Next comes corrosive subUnmte, and then fotmalin and . 
copper sulphate, with and without treatment with milk of lime. 



DZSSAm OF VARIOUS CROPS 


165 


11 . — Uspidun ” as a remedy for stinking smut ", As early as 
[9x5, field trials were made on the control of '* stinking smut " and " loose 
;nuit of oats " but without result owing to the failure to produce artifi- 
ial infection by means of spores. A new attempt wa.s made in 1915 
vitli autumn wheat severely attacked by " stinking smut " and this time 
he experiment was successful. The results are as follows : 

Proportkm of wheat 
attacked ^ othtkjng 


TreataMflt of Bc«d CiowUi smot 

t washed 37.8 

' I dr>’ " ■ 50.8 

” I'spu- j imnwrrsol very good o.o 

lun "... I sprayed ” * 5 

.SubiiiHitfe Immersed slightly irreguLir o.o 

CupjK-T sulphate " irrrgul.ir with gaps » 

CopiK'f sulphate followed \ 

by iieatmenl with milk > good, 0.27 

<*{linte ) 


The exj^enses of treatment with " T^spuhin ", when the spraying me* 
li(xl is adopted, are from 3 V4 d. to 4 d. f>er acre for wheat; from 2 ^ i 
0 ^ li. j)er acre for rye. The immersion method comes dearer for small 
antities of seed, but comes as low as 4 d. per acre for large quantities. 

Puccin/a gtumarum on Wheat in Salt Lake Valley, Utah, U. S. A ^ o’ 

r, 1., in .SViVncc. N'civ Strir?, Vol. Xo. 113^/, pp. 610*611, I^incaster, 

P.i , I ‘(1 6. 

Towards the end of June 1915, the author and Mr W. W. Jones dis- 
ered an apparently new rust on wheat in fields to the North \V. of Ogden 
tall). The infection seemed to be considerable. 

Kxaniination of the specimens showed that the rust was Piurcinia glu- 
f\m I'Mkss. and Henn, already reported at Sacaton (Arizona), 

Work will be carried out on the presence and distribution of this " rust 
;1 tile damage it causes to wheat in Salt Lake valley and the surrounding 
trict. 

SaciUus OmtUMaakii n. sp. as the <^use of **BacUlaiy Gommosis** of 

Sorghum. ('kpiuihor H. ,'1. (SrjiBiNov I. L.). in BauhSHu panm'Hik^ .«ry/)Kata 
limynAhHok 0Hmominn.\oimfrhok inawipw U.¥nrpaimpcKaio BomAUUHerhajo 
HfKttwniO. (PUtni Diseat^es. Bulkiin of th£ Cz-nfrai StzUion of Pky- 
V t>f (he Peter Ike Oreai Imperial liotanical (iarden), Xost. 4*5, pp. 95-113. 
IVtTOC'nid, liyt? 

In July 1915. the Central Ph>^opathological Station of the Peter 
e Oreat Imjierial Botanical Garden recefved from M. N. G. ZapromeTOV 
nv entire plants of sorghum attacked by a disease wltich was stibse* 
lently identified as being perfectly new and was named by the present 
?ter ' bacillary gummosis ", These plants were derived from three 
Ids l>elongtng to the Experiment Station of Golodnaja Steppa (region 
paniiirkand), throughout which the disease occurred on a large scale. 
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According to the writer, the disease showed the same 83OTptotti!5 on 
all three plants in question : the neck was the part attacked, the roots 
remaining perfectly healthy. According to M. Zaproubtov, disease 
also attacks the roots. The neck of the plant turns bkck, givea a char- 
acteristic smell of butyric add and is affected with damp rot Hie tissues 
of the diseased portion become so macerated that at certain points they 
may easily be separated cell by cell by m«ins of a needle. The diseased 
portions secrete a brownish black dense mucous substance of syrup likt 
consistency which fills the intercellular spaces. 

No bacteria have been obser\'ed in the cells of the diseasedportious^ 
but the intercellular spaces, on the other hand, were full of IhenewbutjTic 
bacteria called by the author Bacillus OtMlicmskii. In a few eases 
minute-butyric nou-sporing bacteria of the Clostridium type were 
observed but the chief mass of the bacteria belonged to B. Omelianskii. 

The essential feature of the disease consists in the maceration of the 
tissues and cells of the infected portion (pectic fermentation) and thei 
in the butyric fermentation. Following a summary of the types of bacterio- 
sis of Gramineae as described by other observers, the writer gives it ashs 
opinion that the one now under discussion is new to science. Tht 
morphological and pathological changes which it produces consist chie% 
in maceration of the tissues and cells, a feature which tboi^h constantly j 
present in numerous other types of bacteriosis, has hitherto never b«ii! 
recorded for bacterial diseases of cereals. 

The morphological diaracters of B. Omelianskii are as follows : length 
0,85 — 2.12 p. and width 0.85 — 1.27 p, ; elongated, short and almost 
square forms have also been obser\'ed. Occasionally twin forms arena: 
ticed. The bacterium is immobile and devoid of any motile organ. A ty- 
pical feature is that it has the appearance of being truncated at the extff 
mities. The usual dze of the spores is maximum length 0.85 p, rm 
width 0.42 p. Attempts to secure a pure culture in artificial m^ia wu 
unsuccessful. In company with Micrococcus cafulicans the badQi 
gives rise to a powerful but>"ric fermentation which, alone, it is incapaM 
of producing. It stains well with methylene blue and behaves in qdl 
a characteristic manner in relation to the Gi msa-Romanovskji colouiiif 
method. Whereas, by this method, the majority of bacteria stain abh 
colour, B, Omelianskii behaves differently: usually the bacteria stain a pi* 
tically uniform pink and only at the moment of sporing does a portial 
of the protoplasm stain a blue colour. By means of this phenomenon ti 
author has been able better to observe the process of sporing in 3 
Omelianskii : only a definite portion of the protoplasm is concerned If 
becoming concentrated about a given point. At the end of the spoi^ 
period the spore acquires a wall of its own, the* remainder of thecJi 
separating off and leaving at the surface of the spore a portion o( ti 
protoplasm whidb readily takes up aniline dyes. 

Among methods of control of this new (bsease of sorghum, the wrift 
recommends careful working of the surface layer of the soil, ds 
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working the soil, in severe cases sc^l disinfection with fonnalin and 
finally, also, the choice of a suitable rotation. 

Attention ier drawn to the fact that '* bacillary gummcMis " of aotghtun 
bas been observed under conditions where there can be no question of 
excess of moisture, the cause of so many varieties of bacteriosis. As an 
explanation of this apparent contradiction, the writer observes that diame* 
trically opposite physical and chemical agents have often the same action 
on bacteria and that it is probable that not only exce^ mc^ure but also 
drought and many other factors unfavourable to cultivation exert a 
similar influence on infection of the plant by bacteriosis. Finally attention 
is drawn to the necessity for the adoption of scientific methods in the 
cultivation of sorghum. 

A table and bibliography with 47 references accompanies the text. 

^3 ~ Diseases the Sugar-beet observed In Anstria-Hangary. — See xo. 12 of this 

Huileiin. 

>4 - Diseases and Pests of the Coffee Hant In Heunlon. - See xo. 36 of this 

BuHelin. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

13 Til, Control o( Lomis In Various Countries. — Inlernaiionai Institute of Agrietdiure. 
liureau of AgrieuUural Information and Plant Dise<^e>. x vol. in i6mo., pp. X VI- 187. 
Rome, 1916. 

The control of locusts is a problem of considerable interest for a large 
umber of countries. 

In view of the practical utility of a publication which would oon- 
lin as exact and complete an account as possible of all the various me- 
lods adopted throghout the world to deal with these pests, the Institute 
as opened an international enquiry. As a result of this enquiry a nia« 
information has been collected and published under one cover, thus 
aking available a complete and up-to^ate review of this important 
jestion. 

As confirmation of the timely nature of the enquiry we have now re- 
ived the proposal of the Director of Agriculture of the French Protec- 
irate of Morocco, to the effect that the Institute should take the initia- 
ve in summoning an International Conference (to be held at Rome) to 
jai with the control of locusts - 

The Pennanait Committee, on the proposal of M. Louis Dop. Dele- 
ite for France mid Colonies and Vice President of the Institute, has 
^proved the following resolution : 

” The Penoanevt Onmnittce. apparoviaa the pioposftl of U. I,otns I>oP on belulf <rf the 
>vmuuent of MofOca> to sunmxfcm an IntenmUonal Conference at Rome, in aixordanoe with 
I 9 , letter f, of the Cemventibn of June 7, 1915* to deal with the ccmtix^ locusts, has deci- 

d : 

I ) to adopt the pciodiile of the proposal inadcl^K, 1,0^19 Dor on behalf of the Goveta* 
W of Morocco; 
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2) To give effect to this proposal by InvitiDg all the States adhering to the ImUtute to 
participate lit the work ol the Conference and if they think fit to send their representaUva; 

3) to hold this Conference before the next meeting of the General Assanbly. 

4) The date of the Conference b to be fixed as soon as the necessa^ preUxuinartes hav* 
been completed with regard to the various Governments interested 

For the above Conference the present publication of tl« Institute may serve as a prviiaii. 
Uon. This work contains data, properly coordinated, relating to no countiies. The 
relating to the few countries which have not yet been able to rejdy to the Institute’s enfiuiiia 
will be published subsequently. 

The work is divided into six chapters the first of which deals with the subject from the bk. 
torical point of view and treats of the distrilmtion of locusts in the 5 continents of the 
in turn. 

The second chapter contains a list of the Orthoptem — more than 140 species — generaBy 
classed under the name of locusts and recorded as more or less deslniclive to agricullurc iu tk 
various countries previously enumerated. The sdenlific name of each species is acoom^viiiKi 
the name of the locality in which the particular insect has been obsm’ed ; the names uf tk 
localities most severely affected are marked by an asterisk, tMierever powible the local tont- 
mon name has also been given. The nomenclature and claseifiadion is founded on the vitll. 
known work of . Kirby ; however, in order to avoi<l all chauce of error, the synonj ms aast 
in use have been addtMl in cases where such a preciulion seems necesaar)*. 

Owing to their importance from the point of view of control, a hmg account has btoi 
given in the third chapter of all the data cuUected on the biolt^' and hiWtsol locusts. The pla» 
here has been to give the different (kita referring fo each single Sinai's for all the variems CDan-j 
tries where it ixcurs. Next comes a summarj’ of all the tUila coimct'tcrl with the life cjcKs 
the different spedes. Finally, attention has been paid to the habits of kicusls in geneiid. t! 
time etc. of their apt>earance and migrations in the varions countries, the causes detennim: 
the formation of swarms, migrations, reproduction and finally, thdr lood. 

The present OTganisation in the various cotmtriw for de.diiig with the pest is discus 
in the chapter following as, for instance, legislative and adminislralive measures, among vto 
those adopted in the British and Fortugut'Se possessions in .-Mrita and emanating from the" Sou 
African Central laxmst Bureau ” isLlnatcd temporarily at l*rttoria) are particularly woriby 
attention The agreement concluded in 1913 between the countries ol South America «i 
reference to the centres of origin ot Schistoccria ^arjnrmi.i is also discussed, in addition loll 
financial measures adopted in the various countries and other measures having their oh? 
in private effort. 

In the fifth chapter particular attention has Ixren piiwl to the variotts methods ol conut: 
whether natural, mechanical, ph>*sical or chemical. 

Chapter VI deals with the value of an international agreement as a rapid and eiiide 
method of resolving the problem ot locust control. 

The work concludes with a litbliography containinR over 500 reiei 
ences, now properly classified for the first time. It also comprises man 
extracts from ah kinds of publications including the most recent, whe 
have been drawn upon to a large extent in the compilation of the wad 
under notice. 

]o6- Coecidae observed In the Seychelles Islands. gresnh.K . in 

Entamjio<;ical Risearch, Vol. VII, Fart 2, pp. 193-196, Fig. 1-3, 1,<mdon, 1916. 

The writer discribes, chiefly fiom the systematic point of view, the fd 
lowing species which are new to science and which were sent by Mf* ^ 
Dupont : 

1) Aspidiotm (CArysow/>/w/Ms) ansei found on the leaves of the coo) 
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jt palm at Aase aux Pin^ ; 2) Gymnaspis *grandis on fruit of “ Coco de 
or" {Lodoicea sechdlarumyat Praslin ; 'Lepidosaphes duponti on leaf 
alks of coconut palm at Silhouette. ' 

Since the publication (in Trans. Linn. Soc, I/>nd. XI I. part 2. p. 197, 
107) of a of Coccidae occurring in the Seychelles, the following species 
ivc been identified in collections received from Mr. Dupont : 

i) Lecanium mangi ferae, Green, : on Cinnamon and imported Mango 
[ants : Aspidiotus dictyospermi pinnulifera, Mask ; on Jasminum, Thun- 
Pandanus and Coconut ; 3) Aspidiotus bromeliae, Newst. : on Pine- 
pplc plants, 4) A . an&et Green on Cocos nucifera ; 5) Ischndspis filijormis, 
lougl. ; on Oil Palm : 6) Gymnaspis grandis Green on Lodoicea ; 7) Parlatoria 
ergiindei Comst. on Tkunbergia ; 8) Lepidosaphes dupont Green on Cocos 
ucifera. 

The list of species recorded from these islands is still a very small one 
nd the number of genera represented is extraordinarily poor. It includes 
ccrya (I sp), AsUrolecanitm (2), Pseudococcus (2), Pulvinaria (2). Ceropla- 
tes (i), Vinsonia (i), Lecanium (7), Chionaspis (i), Hemichinnaspis (2), 
)mpis (i), Aspidiotus (8), Lepidosaphes (4), hchnaspis (i), Gymnaspis (i) 
nd Parlatoria (i) ; a total of 15 genera and 35 s]>ecies only. Such widely 
istributed genera as Qrtkezia, Antonina, Kricococcus and Fiorinia, areas 
et unrepresentetl in the Seychelles. 

07 - The Fruit Flies Occurring In Imlia, Burma, and Ceylon (1) ~ nma m . in ntti- 

Enfomoloi^ical Restarch, \'u], VII, Part 2, pp, nu-iZJ. 

After having given a table of the Oriental and Australian genera of 
cinae at present known, the writer gives a detailed description of the foi- 
ling species, 

1) Dactts .{Leptoxyda) longistylus Wied from Balighai, near Puri, 
issa, and some others from Coimbatore anil from Xagpur, on Calotropis. 

2) Dacus brevi stylus Bezzi from Hagari, Sidiihoiit, Cudd apple*, and 
idras in melons. 

3) Chaetodacus ferrugineus F. from Peradoniya Ceylon ; from Kat- 
ar, Purneah District North Bengal ; and from Pusa, Bihar, bred from 
? fruits of guava and loquat ; from Mandalay, on mango ; from M>it 
.ina, Upi>er Burma, in peaches and pomelos {Citrus decumana)', from May- 
10. Upper Burma, in larval condition in mango. 4) Chaei. jerfugineus 
rsdis Hendel from Peradenyia ; Pxusa in loquat ; Coimbatore on mango ; 
un, Peshawar district bred from Pmuirs per ska ; Mandalay in mango and 
lilly {Capsicum frutescens) ; Myit-Kyina on Citrus decumana and Psidium 
mava ; I^shio and Tatkon, Upper Burma in Sohntim vefhascifdium \ 
ayitiyo on Capsicum sp. Pyms communis, and Pruttus Perska : 5) 

jerrugtneus incisus Walker, from Kiiman ; PoUibetta, South Coorg, 
ed from jak fruit ” {Ariocarpus intcgrifcdia) ; from Santikoppa North 
from fruits of Careya arbor ea ; Bangalore on mango leaves and on 
c fniits of Psidium guyava ; Coimbatore, attacking mango fruits ; Tat- 
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kofl. Upper Burma, in Soianum verhascilolinm ; X^ashio on tJlt same plan 
and Taung*gyi ; 6) Chaet, ferru^neus versicolor var. nov. (lom Peia^iyi 
Pusa on fruits of Ps. Guayava andXcAros Sajwta; O^batore in rnauj 
fruits; 7) Ckaet. zonolKS W. W. Saunders, from Pusa on PrwiMts fersk 
on Ficus sp. cultivated, on Achras Sapoia and from ripe fruit of mj 
mdos (“ Bael ; Santikoppa, from fruits of Carega arborea ; tonoh 
Moradabad on mango fruits ; Pachmarhi in peach fruits and Nagpur i 
Lagenaria vulgaris ; Taru, bred from Pfwnus pmica ; 8) Chaet. 
ftts, sp. nov. fiom Taung-gyi and Myitkyima, in P. persica ; 9) Chaei. cos 
rectus nom. nov., Pusa from P. persica ; Coimbatore on mango ; Guiudi^ 
Madras ; Hagari Bellary Dist. Madras, on a leaf of Ricinus : 10) Cfutt 
duplicaius n. sp. from Pachmarhi, on P. persica : n) Chaet, diversus Co^ 
br^ originally from oranges, observed at Pusa on jaman leaves (“ Eu^eii 
jambolma ”) , and on 5 inap»s ; Bangalore on mango leaves ; Machavaram Go 
davaii Dist ; Coimbatore ; Nagpur on lagrmina vufgans ; Dehra Dun.u 
grass ; 12) Chad, ntaculipennis Etol. ; Coimbatore on cholam *' {Androf^ 
gon sorghum ; Minbu, I^wer Burma on Vitis sp. ; 13) Chad, hageni froi 
Meiktila, Upper Burma, on Cucurbita sp. ; 14) Chad, cucurbitae Coq, l>la 
Dun on grass ; Dhom, Krishna Valley ; Poona and Calcutta ; Pusa on " pa^ 
rol ” {Tricosanthes dioica) in the fruits of Cucumis, Mmordica Charantit^ 
Cubttrbila spp., in fruits of Luffa aegyptiaca; Lyallpur, Punjab, on M. Cik* 
rarUia ; Coimbatore on Cucurbitq^ Mdo, C. Pepo and ; Ns^ui oJ 

Cucurbitaceae ; Tam, larva in M. ChararUia ; Mdktila on Cucurbita pep^i^ 
Mandalay, Pyinmana, Tatkon, on Cucurbiiaceae ; at Talkon frequent^ 
found on fruits of Trichosanthes cucumerina ; 15) Chad, caudatus F., Deh 
Dim on grass ; Shevaroy Hills ; Coimbatore ; Bababudin Hells, Mvsor 
Lashio and Tatkon in larval condition in the fruits of Trichosanthes pi 
mala ; Myiikyina on Citrus decumana and at Tauug'gyi ; 16) Chad, gm 
nwf/Bezzi, bred at Peradeniya from GarcVma fruite ; 17) Chad, sculcllen 
n. sp., a single specimen from Goorghalli Estate, South Mysore ; 18) Cha 
bigutiatus sp. nov., a single specimen from Darjiling; 19) Chad, bipmtdi 
tus Bezzt, from Mysore and Coonoor ; 20) Chad, scutellaris, Bezzi, from i 
mora ; Kumaon ; Taung-gjn ; 21) M diesis sphaeroidalis sp nov. a sin^ 
specimen from Debar Dun. on grass; 22) M. brachycera sp. nov., a single sp 
cimen from Debra Dun, Bhimtal Kumtal ; 23) M, crcdfroniformis, Befl 
from Yerkaud, Shevaroy Hills; 24) M. dislUlaloria a single specimen, 
Bharao, Burma ; 25) iU. eumenoides, sp. nov, from Tatkon, bred from fniii 
of Trichosanthes cucumerina and one from Myitkyina obtained from cucm 
ber ; 26) Adrama austeni, Hendel, one specimen collected at Peradeniya. 

The writer also gives a list of the host plants and the species feedii 
on them. 

loS - On a spMtes of Bibrathyt, a Chaleld Paniltle rt (ha «Oialn WmvI 

(Ca/antfr/a granaria). — bubckart r, in Ctmtaidau fOr pm 

tenkunde ttnd Infehtiomkfankktiten^ \(A. 46, 22'S3, pp. 302^504. jtmy Novembtr 

1916. 

The Author has bred out hymenoptera belonging to Hire Ckdcidil 
from the weevil Calandria granaria ke^ in breedktg cagea, 
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:cht of Blankenbrng identified them as bdonging to the gctms Dibra- 
ys (subfam. PkromaHnae) of which three species are known — />. oca- 
} Thomson, />. affinis Masi and D. boucheanes Ratzeburg, but it comes 
>sest to D* acuius. 

Seen with the naked eye, the body appears black, hut mkroscopic 
amination sho^ that it is clearly bluish. « The sexes are distinguished 
the fact that in the male the abdomen is quite bluish, while in the £e- 
i!e it is darker. The colour of the extremities, which is a characteristic 
this insect, is brownish-yellow. In addition, shades varying from dear 
How to dark brown can be seen. The study of a single insect is thus 
lufficirat is idral^y the spedes from this character alone. The insect 
question is distinguished from D. acutus by the fact that the an- 
jnae are more pubescent. 

The thorax also is strongly hairy. The size and shape of the abdomen 
? suflident to permit the unaided eye to separate the two sexes of the 
iect. In fact, the abdomen of the male is hardly any broader or bigger 
an the thorax, while the opposite is the case in the female. 

No observations were made on the biology of this insect, and the part 
plays as a parasite is also "unknown. Several parasites of Calandra gra- 
ria are recorded (Chremylm rubipnosus Kees, Cerocephala cornigera 
“stw., Pteromalus calandreae Howard, Aferaporus sp,) to which must 
added the Dibrachys described by the Author. 


I ThersHochus conotracht/i, an lehneumonid Parasite of the Plum Cor- 
culio (Conotncbtlus nenuphar). - CtfSiOCA.N R. a., in journal of A-ricuUnral 
Research, Vol. VI, i2, pp. S47-855. 9 figs, p^ic ci.\. Washington, .August 28, 1916. 

During the seasons of 1914 and 1915. the ichneumon Tkersilochus 
\olYiichcli Riley has been the most abundant and effective parasite of 
j plum curculio {Conotrachelu& nenuphar) Herbst at North East, Pa. 
far as is known, this ichneumon only attacks the plum curculio. as it 
> been reared from this host in Connecticut, New York, New Jersey, 
[insylvama, Illinois, ifissouri, Kansas, and Michigan. 

The parasite is single-brooded, the life cyde of one generation exten- 
ig over a year. The adult stage is reached in autumn, but the adults 
not emerge until late May to the middle of June. The females emerge 
er than the males but live longer than the latter. The curculio larva is 
lall) attacked while still small, from hatching till burrowing into the 
It. The egg deposited in the body of the larva hatches in about 6 days 
1 the newly hatched larva lives as an internal parasite lying free within 
odv cavity of its h<^. More than one parasite may be found in a 

host, but normally only one is successful. When the parasite is 
m full grown, it leaves its hosit and feeds externally on the body of 
victim. . 

Detailed description of the various stages are given, together with 
les. 

appears from this work that Tkefsilochus does not begin ovipcMSt- 
^ until some time after the curculio has begun to attadr the fruit, and 
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therefore does not eKcrcise any control over the eaiiy larvae of Conotrack 
lus ntnupktr. 

9 references are given at the close of the paper in the hibliograpln-. 

110 - ProspuftelU fuscUta n* sp.)a CbalcM Parasite of'the Scale Insect Chr% 

somphalut diciyosptrmi^ InjlUIy (i). -- MALExornKrTOKE, in voi. 

Part i,pp. 1 FiS-i Florence, ioi6. 

A systematic description of Pmpaliella jasciata n. sp. The Author 
has collected several females of this hymenopterou, parasitic on the scqlt 
ins^ ChrysQtnphalus dictyospermi living on Sansevieria arhereseem, in 
a hot-house in Florence, The male of this chaldd is as yet unknown. Tij^ 
new species approximates to P, lutea Masi. 

111 ' A Hew Remedy for the Successful Control of [EUteridMe. — Stehuk w, 

Blaiitr /«> Z\tckrrriibenbau, Year 23, N" 14, pp. 163-167, Berim, 1916. 

In order to find an efficacious control of these beetles, the Auth 
studied in detail the habits of the larva, and of the adult living on L'miei, 
ferae. Contrary to any expectation the insects were found in nuinero 
localities collected togetlier on seeding sugar-beets. The species we 
those of A^riotes lineahts and A. ohscurus, whdchwere feeding on the poHe 
One insect was seen to devour all the pollen of one flow’er in 10 minntt 
The appearance of many of these insects on the seeding sugar-beet prov 
ded the opportunity of finding a method based on this fact to destroy tl 
insect. For this pur^wse a bag was made of waxed cloth so that the ii 
terior surface would prevent the insects from climbing. To captun* li 
insect by this means is very easy. The bag is placed below the ii 
florescence of the beet which is shaken, when the insects fall into the 
The habit of the beetles in falling from the brandies after a slight iliitis 
bance considerably helps the operation. 

Tveo persons arc needed for the work, one to hold the bag, the otbJ 
to shake the plant. The work should be carried out in fine weather, ? 
this way about 6 000 beetles were collected in a single day. The 
beets should be visited at intervals after fiow'ering and capture shouW i 
commenced immediately the first insects appear. The operation shod 
be repeated ^several times at the same places. The beetles sometimes lea 
pear 3 hours after one removal, and then the ojieration should be rcpeatel 

To apply this method, the seeding plants should be left in the bea 
fields. According to the writer, in fields badly attacked by these insed 
it is sufficient to have the seeding plants on small areas olll3^ 

112 -'Diseases and Pests of the Sugar-beet observed In Aastria-Hungary, dud 
1915 . — Faliad.\ O., in Ostirrachisck' Ztilsthrifi fur ZuckerinduHi'^c* 

IjindunrUchaft^ Part 3, pp. 107-116. Vienna, 1916. 

I. Animai, pests. 

EUderidae. — These voracious larvae, particularly those of .(grid 
lineatus and A. obscuru&, have caused great damage, especially in 


(1) See also'B. Nwctnber 1916, 1*45, 
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itficts of central Bohemia. The soil being too wet at sowing-time^ it 
er formed a superficial crust and consequently the beets grew, slowly 
d were attacked by the larvae. In northern ^hernia the larvae were 
)orted as injurmg the young vegetation, but not more severely than 
jally : also in 'southern Moravia. In Silesia, Elaterids were found in large 
nibers in soil rich in humus ; this pest has, however, not appeared in the 
mgarian beet-fields. 

MelolofUha and Rhizotrogus. The larvae of M. vulgaris and R. aequi- 
■tuilis have appeared in the Sudeten region in smaller numbers than in 
wioiis years, as also in Hungary, where the damage caused was inrignifi- 
it. 

Silpha sp. — The larvae of this pest were not numerous, some of the 
jcies 5. reticulata being found in southern Austria. In western Hungary 
phid larvae were reported at the end of May ; the species was probably 
alrata, which had appeared there the year previously. 

Cleonus sp. — caused little damage, even in those regions of Hungary 
it had been badly attacked in previous years. 

Ilaltica sp. — This Coleopteron, together with the Elaters forms one of 
? worst enemies of the sugar beet, although it was only reported from 3 
[ions — central Bohemia, ea.stem Hiingar>', and southern Hungary, 
ere, where it appeared at the same time as the Elaters, a second 
ving had to be carried out in many cases. 

A gratis segetum. — The Iar\’a has caused serious damage to sugar beets 
central Bohemia, and^ also in some districts of western and eastern 
mgary\ In the other regions of Austria-Hungary insignificant damage 
s caused. 

Lit a sp. — An isolated appearance of the larvae of Lit a devouring beet 
ves was recorded towards the end of J uly from eastern Hungary. Un- 
tunately it was not possible to study this little knowm Eepidopteron more 
iroiighly. It is probably Lita alriplicella, liung on Chenopodium and 
an insect related to LUa ocellateUa li\dng on Bela marifima. The 
va mines the leaves like the following insect. 

Atilhomyia conformis. — This insect is only recorded from one 
trict of central Bohemia where it is wrongly knowm as green caterpillar 
Griinrau|)e *’). 

Aphis papaveris. — This species caused some damage in western Hun- 
y during the first half of June. Beets sown early resist the pest much 
ter than those sown later. The insect was not reported from other 
?ons of the empire. 

Other sugar beet pests such as GryUoialpa vulgaris, Atomaria linearis, 
ssirfrt nebulosa, Tetranychvs telarius, Julus sp. as w'ell as Athalia spina- 
N and Tipula oleracea, caused no dam^^e last year,. 


II. Diseases. 

Garment. — This disease only occurred in isolated cases, 
irly considerable damage was caused in central Bohemia, but the fine 
tie weather made up fOT the loss. Attacked roots showed the presence 
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of Phima bdae which had probably been transmitted to the roots by the 
soil. ^ 

rot and drv rot. ~ The above mentioned beets whose roots were 
attacked by Phoma beiue, showed blackened heartdeaves at the same time 
(end of May) and as microscopic examination showed the presence of Phoms 
it was concluded that the heart leaves were also attacked. Heart -rot 
usually only appears at the end of July to the beginning of Ai^ust, It 
was observ'ed that the climate was probably unfavourable to the spread 
of the fungus, for attacked plants gradually recovered. In July, beetr 
of tardy development as well as many of normal development shower 
attacked external leaves. 

The edges of the leaves were less developed, while the colour had be 
come paler, and the plants seemed to be suffering from nitrogeij -starv- 
ation. The cause was probably of a physiological or nutritive character 
due to the disease attacking young plant.s. This seems to be confirmed 
by the freedom of the diseased leaves from parasites while the roots were 
also healthy. It is further observed that diseased roots that were big 
were hea\der and with a greater sugar content than healthy-roots. The 

ratio ^ shows a certain precocity in diseased beets which mav 

leaves 

. also be a sign of lack of nitrogen. 

Other diseases were not obser\'ed by the Author in 1915. 

1 13 - Infuries to Seed-producing Tea Plantations, In Java. - bhinaro Ch., in .Mcdidu- 

ran hd Proelstation lOor lkri\\ N” XXXIX. j>p 1-24, y I’l. Huitenioru, 1015. 

In the first chapter the Author translates the rejKut of a voyage bj 
Mr, A, S. Tvxstall in Cachar and Sylhet in order to study seed-pro<ludn§ 
tea-plantations. 

Another chapter gives some observations made by the Author in Jau 

A description is given of the renovation of a plantation intended for : 
theproductionof seed, which, after producing normally for 25 years, hart 
produced any normal seeds. As all remedies appeared useless, it wi 
decided, after a few preliminary' trials, to cut down the trees to a foot 
the ground, after which new stalks api)eared, 4 of wliich were retained ta 
future development. In the same pa|)er, a case is mentioned whcH i 
scale-insect belonging to the M onophlehinae was attacking the roots of tb 
tea plant ; the insect is particularly injurious to the rootlets. 

Itis advised, in order to avoid the damage XhatAdrama determinata\i 
causes to the seed, to collect all the seed that has fallen to the groaoi 
After sorting in water, they can be preserved in boxes out of the way(^ 
the parasite, if not required immediately for sowing. 

114 - MetaojAsias ritchiti n. sp.,a Coleoptefon Injurious to ttie Pineapple i 

Jamaica. — MarsH-ALL (imr .A, K., in Hitlldin of AVjt'affk, Vol. VM. 

pp. Kjj-iyR, I fig. Eondon. 

Sy'stematic description of Metamasius rikkiei n. sp, (siib-fam. 
drinae). According to information supplied by Mr. A. H. Ritchie, entoiw 


(1) See h. August 1915, N® 877. 
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r?U° °f Jamaica, these insects appeared in the Rocks 

hstnrt about four years ago, and their number has wntinuaUy incrS 
Th^ pnnapally damage the shoots that develop on the underground 

ft4t ol^VS^p,rnt r'r“ * 

hosel*"* ****"^* attacked in various points ; the fruit is particularly 

In 1916, the ins^ caused a loss of 75 jrer cent, of the crop. 

B^des M nkhta many specimens of M. serkem Oliv. have been 
^n, but according to Mr, Ritchie, the presence of this second sp^ 
only of secondary importance in the present case. ^ 

Z /->x ZU'Z^. - f-no, Voi, XI, pp. ..o-.L, 

The genus Car/.<.my,« Rond, includes two sjiecies of ver^' wide geograph- 
a .l.s nbution, one of winch C. vesuviana A. Costa, occurs in Souths 
a > Dalmatia and Southern India and the other in Southern Italv Erupt 

if. ' the fruits of certain 

Ksiesof /,,ypl,usv,z : /. sa/rM in Italv' (C. vesuviana and C. incompUla] 

n ^ " ’T"''''’"”")’ ^P'xocnsii in Eritrea (C. incompkla). 
In 1910 Bezzi undertook the systematic classification of the genus 
rflye< e^nb.ng the two species. The pre^-nt writer now describ^ the 
• e of these s,xs:,es fo, the first time and give.sa new description of the 
lult> rfccompamed by figures and biological notes 
.\S natural enemies of t'. vesuviana are noted : an ectophagous para- 

erl rronrih ‘'™" Para.site which 

'Bi E/rtfAT"' Si'v.. both obtaine.-! in India 

Imii. H catpomytae. the writer has obtained, from the goth to the gstli 

-b'lrai;] lS‘rT 

Iis!'f'r,"rtffif'’r obtaining in Italy a single endopha- 

j...r.is,te of the lari-ae or pupae of C. ineomplcla. but onfv a few spe- 

« i,« 4 r^ "T 1 " n** ectophagous parasite of numerous 

l«t rTr, °”f,- P‘'P»e of C. ineomplcla 

Y l in February 1914. a fair number of s,recimens 

w ^ f"’™ “ P‘'P‘‘' t^o females of a 

litiii^^ rt ^I'Sbtly differing from the female of T. ^iffardianus .Silv, Wliile 

“ he Toraslkhus. the author 

‘fic question of its <1 etc rnu nation o|)en. 

syf*'*’ .• ®“‘* Inlurtoos to RobMa Pbntatioiis, in 
&Rtermo^v (Russia). — fu^iPciiMKoBi. A icKcaidpr (Ko 

lA„>e.aure ana 

In Aca i’ . ^ pp. 104-203. Peiiogmd. 1916. 

;omSsfm"l’^A''u Plantationsin the Qrde 

of the Eorest Region of Veichnednieprovsk (province of 



^owsg the ertw of m Uiy t«> fw* » 

nymus europtus. *jc„„«ob Sv the ^te»dopc»l BiWit of the 

’^According tp shidd 

Boiests DepartJn«t. ^ P®^ ^ ^ whi^e ywng eme^ ^ut m'f- 
of the female are foand the ®®s- _ Towards winf**, th* scale 

summer (July) and 1 ^en spots and dtvdop- 

insects fix themselves m pteviotW coos^l" 


tect the ^ injury. 




